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AERODYNAMIC CHARACTERISTICS OF VARIOUS MDAC SPACE SHUTTLE
ASCENT CONFIGURATIONS WITH PARALLEL BURN PRESSURE-FED

AND SRM BOOSTERS (M = 0.4 - k.5)

By

T. W. Jarrett
INTRODUCTION

Various space shuttle ascent configurations were tested in the
MDAC Aerophysics 4 x 4 Ft. Trisonic Wind Tunnel. The models were 0.6
percent scale. The ascent configurations consisted of a NASA/MSC
OMOA orbiter in combination with various HO centerline tank and boos-
ter geometries. The purposes of the tests were to determine the aero-
dynamics of the ascent configurations, the aerodynamic interference
between components and its effect on orblter aerodynamics, and to
determine orbiter aileron effectiveness.

: The model was sting mounted with either a single internal balance
(in the orbiter HO tank) or dual internal balances (one in the orbiter
and one in the orbiter HO tank). With the dual balance setup, three
types of runs were made; one with tank alone on the tank balance, one
with tank and two attached boosters on the tank balance, and one with
the tank and one booster attached on the tank balance and the other
booster isolated on a separate sting but in proximity to the tank and
orbiter. 1In addition to the 6-component force and moment balance data,
base pressure data were taken for the boosters, the tank and the orbiter.
Angle of attack data included a sweeps at 0° and 6 B (the latter in-
volving a knuckle change) and B sweeps at 0° and 6° a. Through the use
of a remote roll device it was usually possible to get both an a sweep
and a B sweep in a single run.



INTRODUCTION (Continued )

The report consists of five volumes arranged in the following manner:

Volume I Ascent configurations with centerline
HO tanks Tl and T2 .

Volume IT Ascent configurations with centerline
HO tank T3

Volume IIT Ascent configurations with centerline
HO tank T}

Volume IV Ascent configuration plume studies
and configuration buildup

Volume V Orbiter alone, Tanks alone and
Boosters alone : :
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SADSAC
SYMBOL

Cp

Q(NsM)
Q(PsF)

RN/L

ALPHA
BETA

PSI

PHI

EREF

LREF

SREF
MRP

XMRP

ZMRP

NOMENCLATURE
General

DEFINITION

speed of sound; m/sec, ft/sec
pressure coefficient; (p; - pe)/q
Mach number; V/a

pressure; N/m2, psf

dynaiic pressure; l/2pV2, N/mz, psf

unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec

angle of étteck, degrees

angle of sideslip, degrees

angle of yaw, degrees

angle of roll, degrees

mass density; kg/m3, slugs/ft3

Reference & C.G. Definitions

base asrea; me, ft2

wing span or reference spen; m, ft
center of gravity

reference length or wing mean
aerodynamic chord; m, ft

wing area or reference ares; m2, ££2

moment reference point
moment reference point on X axis
moment reference point on Y axis

moment reference point on Z axis

base

local

static conditions
total conditions
free stream



SADSAC

SYMBOL SYMBOL
On CN

Cp CA

Cy cY

C.Ab CAB
Cap CAF
Cy CIM

Cn CYN

cy CBL

cr, CL

Cp cD

Cp, CDB

C CDF

D

Cy cY

CIM

Cn CLN

Qz CSL
L/D 1/D

1ift coefficlent; ,}iéi

NOMENCLATURE (Continued)

Body-Axis System

DEFINITION
normal-force coefficient; gg;gglsforce
q

axlal-force coefficient; ﬂfiﬂigforce

q
side-force coefficient; Side force

. qS
base-force .coefficlent; 'EEE?SfOTCG
q

-Ap(Pp - DPe)/aS

forebody axiel force coefficient, C, - CAb

pitching-moment coefficient; E;tchi“§79°ment
, 4SERER

yawing-moment coefficient; lfﬁlﬂﬁgggﬂiﬂE
. : q

rolling moment
qSb

rolling-moment coefficient;

Stability-Axis System

q

.drag coefficlent; drag

asS

base-drag coefficient; bLese drag

qsS

- forebody dreg coefficient; Cp - CDb

side-force coefficient; Eigg_észﬁi
ao

pitching-moment coefficient; Ritching moment
aslrer

1yawing-moment coefficient; J8vWing moment

aSb

rolling-moment coefficient; rollig%,moment
q

lift-to-dreg ratio; Cp/Cp



ADDITIONS TO NOMENCLATURE

SADSAC
SYMBOL SYMBOL DEFINITION

CL? CLSQR 1ift coefficient squared.

8a ATTRON aileron, total aileron deflection angle,
degrees, (left aileron-right aileron)/2.

de ELEVON elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.

oy RUDDER rudder, surface deflection angle, positive
deflection, trailing edge to the left;
degrees

Srf ) RUDFIR rudder flare, split rudder deflection angle,

left split rudder trailing edge left and
right split rudder trailing edge right,
bpp = (érL + drR)/2, positive deflection;

degrees,



CONFIGURATIONS INVESTIGATED

The wind tunnel models were 0.6 percent scale models and included one
orbiter configuration, four tank configurations, and seven booster configu-
rations. The orbiter centerline HO propellant tanks included variations in
diameter (302 and 325 in.), nose cone angle (10° and 15°), and axial position
(120 inch travel). Of the boosters, three were solid rocket motors with the
remainder being pressure fed boosters. The pressure fed boosters included
variations in diameter (206 and 248 inch), nose cone angle (15° and 20°) and
base flare (5° and 150). The solid rocket motors included variations in
diameter (156 and 120 in.) and base flare (0° and 15°) for the 156 in. motor.

In addition, simulated rocket plumes were tested at M = 1.5 and 2.2 for
both pressure fed and solid rocket motor boosters. These plumes were made up
of three solid aluminum bodies each of which represented an envelope of in-
dividual engine plumes for the orbiter and each booster. These envelopes
were generated by taking the outermost plume boundary of the outermost engine
for each component and rotating this boundary about the null thrust vector
of the component (orbiter or booster). The individual engine plumes were
generated at MSC with the plume boundary defined by a method of characteris-
tics solution with the flow field originating at the exit plane, and the
effects of the external flow on the boundary calculated by Newtonian impact
theory.

_ _The contours of the various plumes tested are defined in Table L and. . ..
Figure 43 through 46. The matrix of plume testing was as follows:

CONFLGURATION BOOSTER PLUME ORBITER PLUME MrEsT
01T1B1 ~ LOX/PROP M = 2.5 L Eﬁ\TG. Jos M = 2.5 2.2
01T1B) LOX/FROP M = 1.5 3 ENG. HiPc M = 1.5 1.5
0,TyBy LOX/PROP M = 1.5 3 ENG. HiPe M = 1.5 2.2
07 T3Bg 156" SRM M = 1.5 | 3 ENG. HiPc M = 1.5 1.5
0, T3Bg . 156" SRM M = 2.2 3 ENG. HiPc M = 2.2 2.2
O1TyB7A1-k 120" SRM M = 1.5 3 ENG. HiPc M = 1.5 1.5
OLT4B7AL -} 120" SRM M = 2.2 3 ENG. HiPc M = 2.2 2.2



Symbols for Orbiter Configuration:

Symbol Description
0l W1BlELV2R2P1M1.CO
Wl Wing
Bl Body
El Elevon
V1 Centerline vertical (Replaces V2R2)
V2 " Centerline vertical
' VOFF No centerline vertical
co - Canopy
Rl Rudder for V1
R2 Rudder for V2
Pl ACPS Engine Pod
ML OMS Engine Pod
Cl Cupola
c2 Canopy Off (Replaces CO)

Symbol Description
T( ) Tank complete
T( ) Tank complete at an alternate position with

respect to the boosters and orbiter

FL Fin for Ty,

Symbols for Boosters:

Symbol Description

B( ) Boosters complete

S Skirt for booster

Fh Fins for B)

A Thrust vectoring fuel tank for By

Symbols for Plumes:

Symbol Descrigﬁion

+ Plume (2.5) 3 Plumes (Orbiter + 2 Boosters) at M = 2.5
+ Plume (1.5) 3 Plumes (Orbiter + 2 Boosters) at M = 1.5
+ Plume (2.2) 3 Plumes (Orbiter + 2 Boosters) at M = 2.2



TEST FACILITY

The MDAL 4' Trisonic Wind Tunnel facility is a blowdown type operation
capable of Mach nymbers of 0.2 to 5.0 and Reynolds numbers from approximately
1 x 10° to 2 x 10° per inch. The subsonic and transonic Mach numbers are
run in a porous wall test section which is removed for supersonic testing.
The supersonic test section utilizes a two dimensional flexible plate nozzle
to obtain Mach numbers 1.5 to 5.0. The models are mounted on a sting that
is supported from a vertical translating strut with a vertical plane rotating
pod having a pitch range of -150 to +250 when no offset adapters are present.

MODELS AND SUPPORT EQUIPMENT

The test models with all of their interchangeable component parts were
0.60 percent of full scale.

The orbiter model had a blended body contoured into a low delta wing.
Effects of orbiter position and booster relative to the tank was investigated
at two longitudinal locations on the tank (nominal and aft). The orbiter and
boosters can be bolted to the tank (Tl) in both nominal and aft positions as
well as independently mounted from the tank. For the bolted orbiter case, the
orbiter balance was inoperative and there were no force or moment data for the
orbiter.

Effects of the orbiter control surfaces and control surface deflections
were investigated for elevons, ailerons, and rudder with the surfaces de-
flected and undeflected.

Transition strips of No. 120 carborundum grit were used to insure boundary
layer transition from laminar to turbulent flow. These strips were 3/32 inches
wide and were located 3/4 inches aft of the orbiter nose, 1/2 inch aft of
the booster nose, 1/2 inch aft of the tank nose, and at 5 percent local chord
(both surfaces) on the wings, vertical teils and fins.

To achieve the required test angles of attack and sideslip two straight
balance adapters were used in combination with the MDAL 6 degree sting adap-
ter. A straight sting section positioned the model properly in the. test
section.

Pressure data for the orbiter, tank or the booster were obtained from
base and balance cavity pressure pickups that were cantilevered off the )
sting. Ieads for these plckups were routed externally over the model support
system and into the tunnel strut. The boosters in the presence of the tank
each had a base pressure pickup.



DATA REDUCTION

The data are corrected for such factors as model tares, sting bending
and balance deflections, interactions, and bilinearities.

Composite Conflgurations

1. The orbiter data were reduced_abouf the orbiter MRP using its
reference dimensions and about the tank MRP, using orbiter
reference dimensions (& for longitudinal and b for lateral).

2. The tank data were reduced about the tank MRP using orbiter
reference dimensions (¢ for longitudinal and b for lateral).

3. A summation of the orbiter (tank MRP) and tank (tank MRP) data
with all data corrected for angular attitudes to the tank body
axes.

Orbiter Alone Configurstions

l. The orbiter data were reduced about the orbiter MRP using the
orbiter reference dimensions (¢ for longitudinal and b for
lateral).

Tank Alone Configurations

1. ‘The tank data were reduced about the tank MRP using the
orbiter reference dimensions.

Booster Alone Configurations

1. The booster data were reduced about the booster MRP using
the orbiter reference dimensions.

Ascent configuration composite tank MRP data, orbiter alone data, tank
alone data and booster alone date are presented in this report, with the
remaining data on file and available upon request.

Reference quantities used in these data reductions are as follows:

ORBITER
Quantity Full Scale Dimensions Model Dimensions
- (Reference only)
Reference Area (S) 3155.3 P2 16.37 In®
Reference Span (b) 882 In. 5.292 In
Reference MAC (c) 609.5 In. 3.657 In
Moment Reference Points See Flgures 13 & 14

10



DATA REDUCTION (CONTINUED)

Areas:

Total Base (Ap)

Quantity

Reference Area (S)
Reference Length (b)
Reference ILength (¢)
Moment Reference Points
Areas:

. Total Base (Ag)/Tank

Quantity

Reference Area (S)
Reference Iength (b)

Reference Iength (T)

Moment Reference Points

298 Ft°
TANK

Full Scale Dimensions
(Reference only)

3155.3 Ft2
882 In.
609.5 In.

T - 4oo Pt°
T2 - Loo Ft2
T3 - 518 Ft°
Th - 537 P2
BOOSTER

Full Scale Dimensions
(Reference only)

3155.3 ££°
882 in.

609f5 in;

11

1.546 Tn®

Model Dimensions

16.37 in°
5.292 in.
3.657 in.

See Figures 13 & 15

2,125 In® -
2.125 Tn?
- 2.613 In®

2.785 In°

Model.Dimensions

16.37 in°
5.292 in,
3.657 in.

See Figures 13 & 16 through 19



DATA REDUCTION (CONTINUED)

Areas:

Total Base (Ap)/Booster Bl - 901.0 Ft° © L.539 In°
BIS1L - 2125 Ft° 11.0093 In®
s - 4785 Ft° 2L, 7887 In®
B2 - 137.8 Ft° 0.60k In?
B2S - - Log Rt° 2.158 In®
B3 - 902 Ft° L.545 In2
Bi - 568 Ft2 2.865 In°
B5 - 557 P2 2.883 In®
B6 -  95.h Ft? 0.481 In®
BT - 9.3 Ft 0.408 1n®

12



TEST CONDITIONS

TABLE 1.

TEST S-222

REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per (inch) (pounds/sq. inch) (degrees Fahrenheit)

0.1 0.50 x 10° 3.3 53

0.6 0.83 x 1P 7.6 L7

0.7 0.7h x 1667 7.8 68

0.9 0.79 x 1P 10.0 50

0.95 0.67 x 1P 8.8 53

1.05 0.69 x 1P 9.5 50

1.1 0.69 x 100 9.8 50

1.5 0.63 x 1P 10.0 55

2.2 0.63 x 1P 9.9 68

2.25 0.94 x 1P 14.0 50

2.5 0.66 x 1P 10.3 91

k.5 1.15 x 165 10.6 120

BALANCE UTILIZED:

CAPACITY:

NF
SF

See Listing on next page.

AF
PM

YM

RM

COMMENTS :

ACCURACY :

13

COEFFICIENT
TOLERANCE:




Several balances were required during the test.

TABLE 1.

TEST CONDITIONS (CONTINUED )

BALANCES UTILIZED

Listed below are the
balances used, their capacity and the corresponding tunnel runs which apply

to each.
BALANCES
Orbifer Tank Balance
3/4" D 1" D.
Runs 1-10 #T DAL #13 NAR
Runs 11-113 - #13 NAR
Runs 114-18k #5 DAL
Runs 185-197 - #13 NAR
Runs 198-270 #58 DAL #.3 NAR
Runs 271-420 #58 DAL #11 DAL
Runs L2l-L424 - #11 DAL
Runs 425-459 - #11 DAL
Runs 460-4T7h - #11 DAL
Runs 475-569 #58 DAL #11 DAL
Runs S5T70-646 - #11 DAL
Balance MK. 31A MK. 2A MK. 10 MK. T MK. 3C
3/4" D.#7 DAL 3/4" D.#5 DAL 3/4" D.#58 DAL 1" D.#13 NAR 1" D. #11 DAL
Gage Capacity
NF (each) 100 1b. 100 1b. 100 1b. 500 1b. 250 1b.
2 gages
SF (each) 100 1b. 50 1b. 100 1b. 300 1b. 250 1b.
2 gages
AF 80 1b. 25 1b. 50 1b. 500 1b, 150 1b.
RM 20 in.lb. 60 in.1b. 40 in.1b. 150 in.1b. 150 in.1b.

14



TABLE 2. TEST

S-2z22

DATA SET COLLATION SHEET

Or8/76R @ ORB/TER

B

MRC

(p1) orB.TER
(Bax)

/S OnATEDP N

SEPARATE BSARLANCE -
BeesTE€R /50 ATED
W Taour Y., Barane

O PRETEST

€. BPOSTTEST

DATA SET | SChb. [CONTROL bmwrmGHHOz“ NO. -MACH NUMBERS )
DENTIFIER] CONFIGURATION [« |8 Mﬁn} Seldr] | csl o4l oo 9oas|ios] 0] 1.5]2 2]225 w5 ]
Rp740/| ($1)71 BJ slof ololo 3 394|395 29 N
162 olDfelele 3 13941 395 3q4
/63 , Alej 2@ 2 2eg | 224
jc¥ Y Al fRel 21 2 & 323|37/ | 370]254) 253 2l
05| (P1)7i 8/~ (BiR) LAl o) 0| & © 4 374 275]  |258  |zev
/04 jol2je| oo 2 374 298]
)07 \ Alel ol o) 2 2)5 2¢s
oFf @,\v.\\ (Bi1e)BIR A4l ol |© 2 22/ 2944
09| (¢r) T B2 Al ol oo > 205|251
el (1) 71 82L(B2R) Al pL O 0] © o 357 357 259 208
/i/ 1 _ e|lpyclele 2 3257 =2
12 |4 Al ololo 2 . A 227 242
/13 .@\vu‘\_ (BzL)B2R | Al¢c | Ol o|® 2 22C 243
4l ($1) 77 B3 Alejolefe & 34/ |\ 35¢ 379 | 255 25¢ 2¢Y
]/5 | olDil o] o]0 3 254|390 3P0 :
A - % J1Alél volejeo 3 _ 202|225 234
/7 \mv\; 7/ 83 L Amwm\v Al2ot o ¢of © &of 352 393 257 205
102l | elpleloele 2 2o 2 Izl 1 1 1 1 1
. Y Aleg ol oo 2 _ 230 24/
yzo| (81) 77 (83L)B3R Al ol 2] @ 12 229 |zao| | ]
1 ) 13 19 - 25 31 37 w3 49 55 61 67 75 78
ey oY AL CAF (CRe  €ir CvM e MAsn FEER T
COEFFICIENTS: ~ AT =707 F 707 _ - = IDPVAR(1)| IDPVAR(2) | NDV
Mommcmrmm M .w - ..\\ W M Ww MM,M Bx - Boriu LEFT MW\mi 7 Ees 5T ERS
. D= & o_.\..\..\ P BXe- Lers _\...uu?.“MW\/,

RxR— Ricu See

15



TABLE 2. TEST

S—-222

DATA SET COLLATION SHEET (CONTINUED)

[JOPRETEST

: <a B POSTTEST
2ATA SET \ SClib. |CONTROL DEFLECTIONNO- MACH NUMBERS ]
PINTIFIER) CONFIGURATION [ |8 __r) Sl del | Rows o.400.6\0.9|0.951405] 1.1 ;5] 2.2] 229 45| |
Rp7.21| (P) 71 BY Aleol eleo]e A 378|377 37202691223 |27
122 | alel elel e | o
123 clrPy ol ol o 3 3791377 378
L / Alsy ol vle 3 _ z2er|23/| . 238
125| ()71 Bre (B4R) | Alo| <] ¢ @ 4 37 229l l274|  |275
J2L ! Alel ¢l 2l z 233 23¢
)27 Y oD vjele e F0 379
el (1) 71(B7e) BvR JAlc| 2|l o @ > 232 237
1249 (PN 7/ B5 Alc] ol o] @ 2 24| 245
130 v Als) el el @ / 2oP
/3 @v\wl\ B5:(B5R)\ Al L) ol o) @ / 24é
132 \?\\\\wmﬂmm\m Alcl el oo / 2o
133 \ ﬁ\ <\v 71 B85 lalelelele A 384|382 373|250 252 257
439 el elele 3 357|382 373
35 . Al olo|o / . 21f
aol ¥ clal o e / 220
19| (Brv1) 7 B (BsR\ A4l o) ¢ <] © 4 38C 35 2ey 2z
L olpjele]e 2 37C 35" )
129 Y A&l ele|o /| 20 I
el (B0 vD)TiBsaesR| Al ole el f | 217 ]
: i i Y 19 - 25 31 37 I R 61 w1 757
h R T A T T ST S - N R B
COZFFICIENTS: \_SEENCV_ IDPVAR (2)|NDV
Z or 3

SCHEDULES
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TABLE 2. TEST 222 DATA SET COLLATION SHEET (CONTINUED)
JPRETEST
- FPOSTTEST
ATA SET | SClib. |CONTROL DEFLECTION|NO. MACH NUMBERS
pEATIFLER conrranRATIoR (IS e sl Nans| odlec (o9 [coslos] s |15 (202|228l w5 ]
RR4M| (@ivi) Ty Alofolole 3 399|358 347 [
92| olp] oloje 3 367|395 90
1431 Alejzel e o 2 ol yo2 oo
/Y glijyzcl O} © 32 yo)| Ho2 | oo
/5] - ) Alojole (e 3 yes| v 43
/YL { cirleleclxw 3 Hoy | Yoo 403
w2l (0T Aleleo e |2 & I3¢0|3c/ |32 | 3¢3 3¢y |35 2¢0 2¢3
) e|Djoloje ¢ 1 3¢o | 361|362 |3¢3 | 3ey| 36T
/49 v Alel ecleo]|e 2 239 535
150l (1) 72 Bi Alololele 3 4,5 | 9L 42
Si| o|pjolofo 3 45| 91 97
/57 v Al eoelo|lo > \ 12071223
i3l (#1)72 Bic (BiR) Ale ] o] 0| / 214
54 (¢1) 72 B2 alelolole / 204
55| (£1) 72 B3 Alg)olele / 203
S0 (@1) T2 BY Alo| Cleo]e 2 | | 4zel g Y& ]
/57 - | 207 R 4 3 4ze | 919 %18
/59 Y Alelojcle / 200 1
15| ($)7T2 (Bie) BiR _|Alcholo e | |}/ __|z22 ]
..... 0 (peve) 72 55 JAlefolefo] i3 yox 407 ol 1]
i 7 13 19 - 25 31 37 43 49 55 61 67 7876
~.|.l. I T o b e Vo L N I R
COLFFICIENTS: . : =-|IDPVAR(1)| IDPVAR(2)|NDV
a or 3

SCHEDULES

17



TABLE 2. TEST S-z22 DATA SET COLLATION SHEET (CONTINUED)

JPRETEST
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b, . : TR @ POSTTEST
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TABLE 2, TEST S~-222 DATA SET COLLATION SHEET (CONTINUED)

O PRETEST

. wex ~ . @\vo.m.wq.mme.
DATA SET | SClib. |CONTROL DEFLECTION/NO. | MACH NUMBERS
9”42:; oo.zﬂnﬁﬁoz al| 8 .%\* SE iR .mmz.m cdlos|ecg %..\NV\TEM. /|15 12.2|2.25] {..(M._ _
Rpzs2i (373 (B1L)BiR |Alel ool o / 32|
[ ypr| (@i)T3 B2 Alof ololo 5 350(35/ 352 29 297
sl ¥ olpf elole 3 350|353 357
yod| (073 Bz (BzR) Al | o] o] © o 354 (353|294 29#
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TABLE 3. MODEL COMPONENT DESCRIPTIONS

MODEL COMPONENT: BODY - Bl , Q‘ \
GENERAL DESCRIPTION:  O40A Orbiter Body
B. INClUDES CAnopy
B2 withovt canNoPY
DRAWING NUMBER: JLP SDD 9-24-71 o e
DMENSIONS: . | ) FULL-SCALE MODEL_SCALE
Length, inch o 1315. 7.89
Max. Width, inch | 204. 1.226
Max. Depth , inch , ' 238. 1.427
Fineness Ratio " 7.07 7.07
Areas, inch .
Max. Cross-Sectional " 306.2 f£e? 1.590 tn.2
Pianform 1676.. £ 8.68 in.?
Wetted | i 6530, £t2 33.8 in.2
Base L 298. fr? 1.546 in.2

1

%



MODEL COMPOMENT:
" GENERAL DESCRIPTION:

"“".i"TA3LEM3-.

WING, W1

_icowﬁmnugnj-'ir

040A Orbiter clipped dalta wing

" DRAWING HUMBER:

. DIMENSIONS:

TOTAL DATA,

Area

Planform

Wetted
Span (equivalent), inch
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Toe-In Angle
Cant Angle

Leading Edge

Trailing Edge

0.25 E]ement'Line
Chords: inch

Root (Wing Sta. 0 0)

Tip, (equivalent) (y = 441)
MAC

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC
~Airfoil Section

Root

Tip

EXPQOSED DATA; INCLUDES ELEVONS

Area

Span, (equ1va1ent), anh
Aspect Ratio
Taper Ratio

* Chords, inch

Root (Y102)

Tip (Y441)

MAC

Fus. Sta. of .25 MAC
W.P. of .25 MAC

B.L. of .25 MAC

INCLUDES ELEVONS ,

- Sweep Back Angles, degrees o

" JLP SDD 9-24-TL

FULL-SCALE

3155.3 ft
5360, ftZ_
88z,
__ 1,712

1486

7.0

52.4

o .

609.5
X 1057.5

.z 7302.3
Y "165.7

NACA 000%8-64
NACA 0003-64

2010. £¢2
678.

1.590
.1850

720.
133.3
494,

X _1145.5_
" Z27__308.1

Y 232.8

2

MODEL SCALE.

 16.37 in.2
- T27.8 in.Z

5.292

LT

—5.38

3.657
6,36
1.812

‘996
NACA 0008-64 -
NACA 0008-64

4.07
1.5%0
.1850

© 4,32
.800,
2.97
6.87
1.87
1.397



LY

MODEL COMPONENT:

GENERAL DESCRIPTION:

N

" mamE 3. (cowrmwmEp)

ELEVONS

DRAWING NUMBER:

JLP SDD 9-24-71

DIMENSIONS: (FOR BOTH ELEVONS)

Area S 456. ft
Span (equivalent), INCH 556.
Inb'd equinIent chord , INCH 118.
Qutb'd equivalent choré » INCH 118.
Ratio movatle surface chord/
total surface chord .
At Inb'd equiv. chord __ .1662
At Outb'd‘equivf chord - 517
Sweep Back Angles, degfees | .
Leading Edge - : A
Tailing Edge SRR
Hingeline | | , .0 :
Area Moment (Normal te hinge Tine) 2240, ft3

38

FULL-SCALE
2

10DEL SCALE

2.36 in.2

3.33

.708 .

.708

.1662

.517

~N

.835 in.




- MODEL COMPQNENT: _ VERTICAL FIN, V1 '

- GENERAL DESCRIPTION: 040A Orbiter Vertical Fin. Both leading and trailing edges

Aspect Ratio
Taper Ratio

-~ Chords S . oo
Root - < SAME
. Tip _ . - - AS
MAC ’ : ABOVE

Fus. Sta. of .25 MAC
H.P. of .25 MAC

. BiL. of .25 NAC e

39

./ Swent.
N\
~ \
DRAIING NUHBER. : " JLP SDD 9-24-71 . :
DXMEHSIONS ' e L FULL SCALE' MODEL SCALE'
TOTAL DATA, INCLUDES RUDDER EXCLUDES TIP POD ' T _
'Areg1 ; . -“;5 “ji- : 9~ o iy
anform Lo T c 342. fer © 1,772 in.
Hetted -- . T684. ft 3.55 in.2
Span (equivalent) ‘ 0 T246.2 1.480
Aspect Ratio : , S 1.228 1,228
Rate of Taper S == ==
~ Taper Ratio - e 374 374
- Diehedral Angle, degrees -— == '
" Incidence Angle, degreaes : 0 0
Aerodynamic Twist, degrees - 0 0
Toe-In Angle .. : -- L ==
Cant Angle L. -- --
Sweep Back Angles, degrees ) .
Leading Edge L - 45, 45,
Trailing Edge - . 15. 15. -
0.25 Element Line : 40.75 40.75
Chords: INCH h . L
‘Root Qmwas\'e\wm@(z 500) 291.6 - 1.750
Tip, (equivalent)(Z 745.2) - .7 109.0 .654
MAC : 214.,0 1.284
Fus. Sta. of .25 MAC X _1422.7 -
W.P. of .25 MAC . -2 _604.2 --
B.L. of .25 MAC - ) .-
Airfoil Section ' o — —
o Root _ NACA 0012-64 NACA 0012-64
. " Tip . l’. . " 111 " i 11
EXPOSED DATA w o )
A Area ' ' -
T~ "Span, (equ1valent) -



- TABLE 3. (comTiNUED)" - ”[f._,A; S T

T e e T

MODEL COMPONENT: __ RUDDER- Rl

GENERAL DESCRIPTION: | BRI
L : : o\,
DRAMING NUMBEY:  JLP SOD 9-24-71 B
DIMENSIONS: . —. . . . _FULL-SCME  MODEL SCALE
. Area Coe 135.6 2 .702 1n.?
Span (equ%a‘!ent), INCH ‘2-';6.,_§____; | 1.475 |
Inb'd equivalent chord , INCH " 115. ~.690
Outb'd equivalent chord , INCH . __43.8 .263
Ratio movable s&rface-chord/ - ' . :
total surface chord T el
) At Inb'd equiv. chord : .40 5 o .40
At Outb'd equiv. chord S .40 | _____ 40
~ Sweep Back Angles, degrees ' C e S
| Leading Edge‘ ‘ | | '_ L B 2921___. - 29.1 . |
Tgﬂing-Edge B I 15.0_ 15.0
. . Hing_e'ﬁné ' E 29.1-4 2 29.1 -
. Ar'ea_ﬁémeni (Rormal to hinge Tine) 448. £e3 .145 Zn.’

Lo



TABLE 3. (CONTINUED)

MODEL corrFonenT: VERTITAL TAML - ve

GENERAL DESCRIPTION: Centerline Stanilizer

DRAWING HUMBER: NR

DIMENSIONS: . v FULL-SCALE
TOTAL DATA '

Area .
Planform
Wetted
Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Diehedral Angle, degrees
Incidence Angle, degrees
Aerodynamnic Twist, degrees
Toe-In Angle
Cant Angle .
Sweep Back Angles, degrees X
Leading Edge . ) 45°
Trailing Edge . 4
0.25 Element Line -t
Chords: ' . .
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section

' $90t . NACA 0012-64
ip : :

EXPOSED DATA NACA-0012-54
o »
Area : 69,837.3 in
Span, (equivalent) . S 369,17 in

Aspect Ratio
Taper Ratio

1,95
0, 2137

Chords :
Root . 288.0
Tip . 90,35
MAC : ) 206,38
Fus. S*a. of .25 MAC . 1469.04
W.P. of .25 MAC : 652, 4l
B.L. of .25 MAC 0

by

in.

in
in




TABLE 3. (CONTINUED)

MODEL COMPONENT:  RUDDER R,

GENERAL DESCR1. TIOHN:

DRAWING NUMBER:

DIMENSIONS:

Area

Span (equivalent) |
Inb'd equivalent chord
Qutb'd cquivalent chord

Ratic Elevator chord/horizontal
tail chord

At Inb'd equiv. chord

At Outb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Normal to hinge line)

Lo

FULL-SCALE

g gl

346 in
115 in

| 36 in

.40
.40

32°
21°
. 390
569 ft

- et et et i

2.072 in
691 in
217 in




TABLE 3. (CONTINUED). *

MODEL COFPONENT: BODY - ACPS EXGISE POD . P1

GEMERAL DESCRIPTION: Blunt pod mounteﬂ onﬂbﬁth wing tips. "~

JLP SDD 9-24<71

DRANING NUMBER:
DIMENSIONS :

Length, inch
Hax. Width , iach
Hax. Debth , inch

Fineness Ratio

Areas, in.2
Max; Cross-Sectional
Planform
Wetted

Base

h3 

165.
55.
28.

1540.
8280.
15,800.

1540,

FULL-SCALE

MODEL SCALE

.990

.330
.168

.0555
.298
.568

.0555°



MOOEL COMPONENT: B0ODY - OMS ENGINE POD , ML \

i .

TABLE 3. {CONTINUED) -

GENERAL DESCRIPTION: | Pods mounted on both sides of aft end of fuselage. |

- Base

DRAWING NUMBER: JLP SDD 9-24-71
DIMENSIONS : - FULL-SCALE MODEL_SCALE
Length, inch 251. - 1.509
Max. Width, inch 42.8 | .257
. Max., Depth, inch 59.0 - 354
Fineness Rétio == ==
Areas, in.2 _ o
Max. Cross-Sectional 1828, .0658
Planform 9880, .356
] Wetted 25,400, 91
1807. .0651

S —————————

Ly



- TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - MO Tank - T,

GENERAL DESCRIPTION: -

Blunt cone-cylinder centerline tank with aft boat tail.

Ocone = 10°. MNose radius = 22 in. “ull-~scale.

Diameter at base = 274 1in. full-scale.

DRAWING NUMBER:

DIMENSIONS :

Length
Max. Width
A Dia.
Max. Depth
Fineness Ratio
Area
Max. Cross-Sectional
Planform

Wetted

Base

L5

FULL-SCALE

MODEL SCALE




| TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - HO Tank - T,

GENERAL DESCRIPTION:

Blunt cone-cylinder centerline tank with aft boat tail.

OGcone = 15°. Nose radius = 22 in. full-scale.

Diameter at base = 274 in. full-scale.

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE
Length 11867 in.
Max. Width . 301 in.
Max. Depth ora. | 301 in.
Fineness Ratio ‘ 6.2
Area - | |
Max. Cross-Sectional 494  ft2
Planform ——-
Wetted e
Base | | 422t

46

MODEL SCALE
11.205 in.
1.806 in.

1.806 in,
6.2



TABLE 3., (CONTINUED)

MODEL COMPONENT:  8ODY - HQ Tank - T3

GENERAL DESCRIPTION:

Blunt cone-cylinder centerline tank with aft boat tail.

1

® cone = 10°. Nose radius = 22 in. full-scale.

Diameter at base = 304 in. fuli-scale.

DRAWING NUMBER:

DIMENSIONS:

Length

Max. Width

, _ Dia.

~ Max. Depth

- Fineness ‘Ratio

Area

Max. Cross-Sectiona!
Planform

Wetted

Base

FULL-SCALE

MODEL SCALE

11.442 in,

21,94} _in..

1941 4n.

5.9

. .'2



TABLE 3.

* MODEL COMPONENT:  BODY - HO-TANK-T,

(CONTINUED)

GENERAL DESCRIPTION: Blunt Cone-Cvlinder Centerline Tank with Aft Boat Tail

BCone = 20°. Nose Radius = 22 In. Full-Scale.

Maximum Diameter = 334 In.

Full Scale.

DRAWING NUMBER:

DIMENSIONS:

Length
Max. Width
_ Dia.

Max. Depth

Fineness Ratio

Area
Max. Cross-Sectional
Planform

Ketted

Base

L8

FULL-SCALE

334 In.
_ 33 In.
5.09

_3.154 In.’

MODEL_SCALE

_10.200_In,
2.004_In.
2.004 In.

5.09

2

~ e e



TABLE 3. (CONTINUED)

MODEL COMPONENT: TANK VENTRAL FIN, F,

GENERAL DESCRIPTION: Single Fin Mounted on Tank, T,.

Fin has no movable surface.

DRAWING NUMBER:

DIMENSIONS:  FULL-SCALE

Area | _ : 337 Ft.
Span (equivalent):' 237 In.
Inb'd equivalent chord f 323 In.
OQutb'd equivalent chord - 87 In.
Ratio Elevator chord/horizontal |
tail chord ' '
At Inb'd equiv. chord | ——-

At Outb'd equiv. chord - -—--

Sweep Back Angles, degrees

Leading Edgé | 45

Tailing Edge . 0

Hipge]ine ‘ | ——
Area Moment (Normal to hinge line) o | _—

9

2

.747 In.

MODEL SCALE

2

.420 In.
.940 In.
.520 In.



TABLE 3. = (CONTINGED)

MODEL COMPONENT:  BODY - Booster, 81

GENERAL DESCRIPIION: Parallel burn version of recoverable pressurs-fed booster

(RPFB). Blunt core-cvlinder with afterbody flare. Bcone - 20°, ©®flare = 15°,

Nose radius = 22 in. full-scale.

DRAWING NUMBER:

DIMENSIONS: - FULL-SCALE MODEL SCALE
.Length : 1799 in. ]b 792 in. .
Dia. Body 206 in. 1.236 in.
Max. Dia. Flare o 402 in. _2.412 in,
Fineness Ratio 8.73 8.73
Area |
Cross-Sectional (Body) 231 ft? 1.200 in.2
Planform | = .-
Wetted : --- —==
Base (flare) . 901" ft° 4.539 in.2

50



TABLE 3. (CONTINUED)

MODEL COMPOWENT:  LODY - Booster, B_S

Sttt gt

L
GENERAL DESCRIPTION: Pressure-Fed Booster
DRAWING NUMBER: ' .
DIMENSIONS : 1 R FULL-SCALE MODEL SCALE.
‘Length . 1799 In. 10.792 In.
Dia. Body . | ; 206 In. 1.236 In.
Max. Dia. Flare / 624 In. 3.744 In.
Fineness Ratio | - 8.73 8.73
Arca | .
Max. Crsss-Sectional (Body) 231 Ft2 1200 In.2
Planform : ) e el
Wetted , ’ o e _———
Base (Flare) o 215 Rt 11.0093 In,

2t

2



TABLE 3. (CONTINUED)

~ MODEL COMPOHENT:  LODY - Booster, B,S,

LB

GENERAL DESCRIPTIOHN:

Pressure-Fed Booster

DRAWING MUMBER:

DIMENSIONS:

Length
Dia. Boay”;
Max. Dia. Flare
Fineness Ratio
~ Area
Max. Cross-Sectional (BOdY5
Planform

Wetted

Base (Flare)

52

FULL-SCALE

1799 In,

206 In.
936.3 In.

8.73

MODEL SCALE

—10.792 In.
1.236 In.
5.618 In.

8.73



TABLE 3. (CONTINUED)

MODEL COMPONENT: isppy - Booster - B,

GENERAL DESCRIPTICN:

SRM Booster .  EBlunt cone-cylinder. © cone = 20°. Hose radius = 15 £7 in.

full-scele.

DRAWING NUMBER:

 DIMENSIONS: | FULL-SCALE  MODEL SCALE
Length ' | - 1775__in. 10.633__in.
Max. Width . 156 in. 0.936 in.
Dia. » -
Max. Depth g 156 in. 0.936 in.
Fineness Ratio | R - N3y
Area . -
Max. Croiss-Sectional 137.8;féi_ 10.694 _in.’
~Planform o S __o=- , ---
Wetted | = o -
| RS 2 2
Base - 137.8 ft - 0.694 in.”.
23



| PABLE 3."3(CONTINUED)

MODEL COMPONENT:  BODY - Booster - B,S

-GENERAL DESCRIPTION:

SRM Booster Bzibooster with 15° afterbody flare. Mose radius = 16.67

in. full-scale.

DRAWING NUMBER:

DIMENSIONS : : FULL-SCALE MODEL SCALE

Length 1775 in._ 10.633_ _in.
Dia. Body __156 in. | _0.036 in.
Max. Dia. Flare . 275 in. _1.650 in..
Fineness Ratio | 11.37 11.37
Area A
- Cross Sectional (Body) léZ;§_££3. -0.694: in.
Planform ki -==
Wetted ‘ === ===
Base (Flare) ' . 428 £t 2.158 in

54



.TABLE 3. (CONTINUED)

MGDEL COMPONENT:  BOpY - Booster - B,

GENERAL DESCRIPTION: Farallel burn version of recoverabie pressure-fed

booster (RPFB). Blunt cone-cylinder with afterbody flare. € cone = 15°,

Nose radius - 22 in. full-scale. ©Flare = 15°

DRAWING NUMBER:

DIMENSIONS: FULL-SCALE MODEL SCALE
Length : 1800 _in. - 10.800 _in. |
Dia. Body - 206 in. _1.236 in.
Max. Bia. Flare | 402 in.  _2.812 in.
Fineness Ratic E | _8.74 ‘ 8.74
Area - - : - :
Cross‘-Sectionai (Body) ___2_3__f_t_2__ " 1.200 in.%
Planform - ' - ---
Wetted S - o= _
Base (Flare) 902 t2 4.545 n.%

o5



TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - Booster - B,

" GENERAL DESCRIPTION: Parallel burn version of recoverabie pressure-fad

booster (RPFB). Blunt cone-cylinder with afterbody flare. ©cone = 20°.
8 flare

5°. Nose radius = 22 in. full scale.

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE MCDEL SCALE

Length 1503. in. 9.025 in.
Dia. Body 247. in. 1.483 in.
Max. Dia. Flare _318 in. 1,909 in.
Fineness Ratio | 6.09 6.09
Area ,
Cross-Sectional (Body) u3 £t 1.727_in.2
Planform ' —— ==
Wetted - ===
Base (Flare) : 568, ft2 _2.865 in.2

56



TABLE 3. (CONTINUED)

MODEL COMPONENT : Fin, F,

GENERAL DESCRIPTION: Single fin mounted on each B4 booster flare.

| Roll-out angle is 45° down. Fin has no movable surface.

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE -~ MODEL SCALE
Area (exposed planform, 1 fin) = 503 ft? 2.610 in?
Span (equivalent, to booster G ) 424 in 2.544 in
Inb'd equivalent chord 410 in 2.460 in
Outb'd equivalent chord - _1i0in 0.660 in

Ratio Elevator chord/horizontal
tail chord '

At Inb'd equiv. chord T
At Outb'd equiv. chord E --- ——-

Sweep Back Angles, degrees

'Leading Edge ' _ 45 - Y

Tailing Edge N -0
Hingeline ——— ———

Area Moment (Normdl to hinge line) . ——-

5T



'TABLE 3. (CONTINUED)

MODEL COMPONENT:  LODY - Booster, B

GENERAL DESCRIPTIOW: Pressure-Fed Booster

DRAWING NUMBER:

DIMENSIONS : : FULL-SCALE
Lengtﬁ 1799 In.
Dia. Body . L 206 In.
Maxi Dia. F]are ~ 319.3 In.
Fineness Ratio . , 8.73
Area . |
Max. Crcss-Sectiona](BOdy) 231 Ft?
Planfori : ‘ —
Wetted : ===
Base (Flare) 51 Ft?

58

MODEL SCALE

10.792 In.
1.236 In.
1.916 In.

8.73



TABLE 3. (CONTINUED)

MODEL COMPONENT: BODY - Booster, BS

GENERAL DESCRIPTION: SRM Booster

DRAWING NUMBER

DIMENSION: - | FULL SCALE  MODEL SCALE
Length P 1613 in. 9.673 in,
Dia. (Sody) o 156 in, 0.936_4in
Max Depth 156 in, 0,936 in.
Fineness Ratio 10.35 10,35 | ~
Area . _
" Max Cross-Sectional 137.8 ft?' ‘ ‘0.594 'inz

Planform o - -—— - :‘

Wetted : - ) --- : ==

Base (Nozzle) - 5.4 g2 o.zim in?

59



TABLE 3. ('CONTINUED)

MODEL COMPORENT:  LODY - Booster, B,

GENERAL DESCRIPTION: 120" Dia. SRM

DRAWING MNUMBER:

DIMENSIONS: FULL-SCALE
Length . 1403 In
Dia. Bédy'. : 120 In;
Max. Dia. Flare ' -
Fineness Ratio : 11.7
Area .
Max. Cross-Sectional (Body) 79.3 Ft? |
Planform - ) i
Wetted : ---
Base ' 79.3 Ft2

60

MODEL SCALE

0.408 In.2



TABLE 3. (LONCLUDED)

MODEL COMPONENT:  LUODY - TVC Tank Al for B7

GENERAL DESCRIPTIO:H: Thrust Vectoring Fuel Tank

DRAWING NUMBER:

DIMENSIOHNS : .  FULL-SCALE
Length | .381.8 In,
Dia. Body " . 42 1In -
Max.. Dia.iFlére | ' -
Fineness Ratio | - 9.08
Area o : | -: |
Max. Cross-Sectional (Body) 9.65 Ft?
Planfori : | ——
Wetted 3 -
Base o : _' _ ===

| 61

MODEL SCALE

0.05 In.2



TABLE k.

Plume Definition

M=1.5

0] (3 Eng. -HiP¢)

Te = 92.5 in.

a

rir

x/re

r/r'e

x/ré

r/re

x/ré

ooooo

ooooooo

QOr— NN

M=2.2

0] (3 Eng.-HiPc)

OOOWMr NN WDW
Cr-NNMST WD WWOWWO

oooooooooooo

DN NOQOMNr NN M=
OMWUDVD~MIOD = MU0 N e

..................

Qe NNNLTUONONO~NM<

P g guce e gume

62



TABLE 4, cont.

M= 2.5

01 (4 Eng.-J28)

re, = 89 in.

Ord NN OMSG N

Te = 187 in.

x/re

011223|u.56

M= 2.2

M= 1.5

= 60 in.

Te

=‘6O ino

Te

A0 O O\t ONO M=Q b= NI
112223&5678013\45

1111111111111122222

r/re

x/re
0.0k
0.17
0.23
0.30
0.38
0.48
0.58
0.70
0.83
1. 13
2.64
3 22

r/re

X./re

63



FIGURE

1.

10.

11,

12.
13.
1k,
15.
16.
17.
18.

19.

TABLE 5.
INDEX OF MODEL FIGURES

Axls System

Photograph of Configuration (01 )ThBT7Al-4
Photograph of Configuration (Ol )T4B7A1-5
General Arrangement-Ascent Configuration 01T1B1

General Arrangement-Ascent Configuration with
Booster Bl or BS

General Arrangement-Ascent Configuration with
Booster B2 or B2S

General Arrangement-Ascent Configuration with
Booster B3

General Arrangement-Ascent Configuration with
Booster Bk

General Arrangement-Ascent Configuration
O1TUBT-4 (Side View)

General Arrangement-Ascent Configuration
OLTLB7-4 (Top View)

General Arrangement-Ascent Configuration
O1T4BT-4 (Rear View)

Centerline HO Tank Locations

Moment Trensfer Diagram for Ascent Configuration

Moment Transfer Diagram for Orbiter Alone

Moment Transfer Diagram for Centerline Tank Alone

Moment Transfer Diagram for Bl Booster Alone

Moment Transfer Diagram for B2 and B2S Boosters Alone

Moment Transfer Diagram for B3 Booster Alone

Moment Transfer Diagram for B4 Booster Alone

64

87
88
89
90
91

92

93

oL

95

96

o7

98

99
100
101
102
103
10k

105



FIGURE

20.
21.

22.

Lo,

TABLE 5.

INDEX OF MODEL FIGURES (CONTINUED)

General Arrangement OLOA Orbiter
Orbiter Body, BL

Wing and Elevon, W1

Elevon Deflections and Rudder Flare

Vertical Fin and Rudder, V1

Vertical Fin and Rudder, V2

ACPS Engine Pod, Fl and OMS Engine Pod, ML
Centerline HO Tank, T1

Centerline HO Tank, T2

Centerline HO Tank, T3

Centerline HO Tank T4 With Tank Ventral Fin, Fl
Centerline Ventral Fin, Fl

Boosters, Bl and B5

Booster, B1Sl

Booster, BlS2

Booster, B1D2

Booster, BlD6

Booster, B1DT

Boosters, B2, B2S & B6

Booster, B3

Booster, Bh

65

106
107
108
109
110
111
112
113
11k
115
116
117
118
119
120
121
123
12k
125
126

127



FIGURE

b,
Lo,
L3.
Ly,
s,
46.
L.

L8,

Lo,

50.

51-

52.

TABLE 5.

INDEX OF MODEL FIGURES (CONTINUED)

Booster Fin F4 Mounted on Booster B4

Booster, BTAL

Plume Contours for Pressure Fed Boosters

Plume Contours for 156 Inch Solid Rocket Motors

Plume Contour for Orbiter

Sketch of Plume for Booster BT

Tunnel Installation for the OBT Configuration-
Pitch Series (Orbiter, Tank and Booster
Independently Supported)

Tunnel Installation for the OBT Configuration-
Pitch Series (Booster and Orbiter Fixed to
Centerline Tank)

Tunnel Installation for the OBT Configuration-
Pitch Series (Booster Fixed to Centerline
Tank

Tunnel Installation for the OBT Configuration-

Pitch Series (Right Booster Fixed to Centerline

Tank, Ieft Booster Independently Supported)

Tunnel Installation for the OBT Configuration-
Pitch Series (Ieft and Right Booster
Independently Supported)

Tunnel Installation for the OBT Configuration
With 6° Sideslip Angle-Pitch Series (Boosters
Fixed to Centerline Tank)

Tunnel Installation for the OBT Configuration

With O° Angle of Attack-Yaw Series (Boosters
Fixed to Centerline Tank)

66
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FIGURE
NUMBER

54,

25,

56.

5T.

TABLE 5.

INDEX OF MODEL FIGURES (CONTINUED)

Tunnel Installatlon for the OBT Configuration
With 6° Angle of Attack-Yaw Series (Boosters
Fixed to the Centerline Tank)

Tunnel Installation for the Orbiter Alone
Configuration

Tunnel Installation for the Tank Alone
Configuration

Tunnel Installation for the Booster Alone
Configuration

141

142

143
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TABLE 6. INDEX OF DATA FIGURES

PLOTTED
COEFFICIENTS CONDITIONS <oﬁczm\
TITLE SCHEDULE VARYING PAGE NO,
Longitudinal Effects of a BL Booster on (01 )T1Bl A Ascent Configuration I/1-50
at Beta = O Booster Isolation
Longitudinal Effects of a Bl Booster on (01)T1Bl A Ascent Configuration H\mwnmo
at Beta = 6 Booster Isolation
Lateral-Directional Effects of a Bl Booster on (Ol)T1Bl B Ascent Configuration H\@H-@m
at Beta = 0 Booster Isolation
Lateral-Directional Effects of a BL Booster on (O )T1Bl B Ascent Configuration I/96-10k4
at Beta = 6 Booster Isolation
Iateral-Directional Effects of a Bl Booster on (OL)TLBL D Ascent Configuration H\Homuwwo
with Beta at Alpha = O Booster Isolation
Iongltudinal Effects of a Bl Booster on (01)T1Bl E Ascent Configuration I/111-120
with Beta at Alpha = O Booster Isolation
Effect 'of Beta on Longitudinal Characteristics of O1T1Bl A Beta I/121-180
Effect of Beta on Lateral-Directional Characteristics B Beta 1/181-198
of O1lT1Bl
Iateral-Directional Characteristics of Configuration C H\Hmmumwm
O1lT1B1 with Beta at Alpha = O
Aileron Effectiveness of Configuration (O1)T1BlL at Beta = 0 B Aileron Deflection 1/219-236
Aileron Effectiveness of Configuration OlT1Bl at Beta = O B Aileron Deflection H\mwﬂumww
Variation of Aileron Control at Alpha = O with Beta c Aileron Deflection 1/240-243
of O1lT1Rl
Longitudinal Effects of a B2 Booster on (01)T1B2 . A Ascent Configuration  I/244-303

at Beta = 6

Booster Isolation
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TABLE 6. (CONTINUED)

Beta at Alpha = 0

Booster Isolation

PLOTTED

. COEFFICIENTS CONDITTONS <OHGZM\

TITLE SCHEDULE VARYING PAGE NO,

hmdmwmwukumaﬁwosmp Effects of a B2 Booster on B Ascent ooswwmﬁumdwos H\worlwow
(01)T1B2 at Beta = 6 Booster Isolation

M&mma& of Beta on Iongitudinal Characteristics of O1T1B2 A Beta H\wHo|wm©

Effect of Beta on Lateral-Directional Characteristics B Beta H\wqo-wmq
of O1T1B2

Effect of Beta on ILongitudinal Characteristics of OLT1B2S A Beta 1/388-L4T

Effect of Beta on Lateral-Directional Characteristics B Beta I/448-L65
of O1T1B2S

Longitudinal Effects of a B3 Booster on (Ol)T1B3 A Ascent Configuration I/466-525
at Beta =0 Booster Isolation

Longitudinal Effects of a B3 Booster on (OL)T1B3 A Ascent Configuration 1/526-545
at Beta = 6 Booster Isolation

Lateral-Directional Effects of a B3 Booster on (01 )T1B3 B Ascent Configuration 1/546-557
at Beta = 0 Booster Isolation

Lateral-Directional Effects of a B3 Booster on (Ol)T1B3 B Ascent Configuration 1/558-563
at Beta = 6 Booster Isolation

Lateral-Directional Effects of a B3 Booster on (01 )T1B3 D Ascent Configuration 1/564-569
with Beta at Alpha = O Booster Isolation

Longitudinal Effects of a B3 Booster on (Ol)T1B3 with E Ascent Configuration I/570-579

69



TABLE 6.

( CONTINUED )

TITLE

PLOTTED

COEFFICIENTS

SCHEDULE

CONDITIONS
VARYING

VOLUME/

PAGE NO.

Longitudinal Effects of a B4 Booster on (O1l)T1BL at
Beta = 0

Longitudinal Effects of a Bl Booster on (01)T1Bk4 at
Beta = 6

Iateral-Directional Effects of a B4 Booster on (01)T1B4
at Beta = 0

Iateral-Directional Effects of a B4t Booster on (OL)T1B4
at Beta = 6

Iateral-Directional Effects of a B4 Booster on (OL)T1BL
with Beta at Alpha = 0O

Longitudinal Effects of a B4 Booster on (01 )TLB4 with
Beta at Alpha = 0

Longitudinal Effects of a B5 Booster on (0l)T1B5 at
Beta = 6

Lateral-Directional Effects of a B5 Booster on (0O1)T1B5
at Beta = 6

Longitudinal Effects of a B5 Booster on AOH<HVHme at
Beta = 0O i

ILongitudinal Effects of a B5 Booster on (01V1)T1B5 at
Beta = 6

Lateral-Directional Effects of a B5 Booster on (OlV1)T1B5
at Beta =0

ILateral-Directional Effects of a B5 Booster on (OlV1)T1B5
at Beta = 6

Lateral-Directional Effects of a B5 Booster on (OLV1)T1B5
with Beta at Alpha = 0O

A

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

Ascent Configuration
Booster Isolation

1/580-639
1/640-659
I/660-67h
1/675-680
1/681-689
1/650-70k
I/705-724
I/725-730
I/731-790
1/791-800
1/801-812
1/813-815

1/816-824

TO



of Configuration (OlV1)T1B5 at Alpha = O

] TABLE 6. (CONTINUED)
PLOTTED

. COEFFICIENTS CONDITIONS VOLUME/ .

TITLE SCHEDULE VARYING PAGE NO,

Longitudinal Effects of a BS Booster on (OlV1)T1B5 E Ascent Configuration 1/825-839
with Beta at Alpha =0 Booster Isolation

Longitudinal Characteristics of (O1)T1B6 at Beta = O . A Mach No. 1/840-849

Lateral-Directional Characteristics of (01)T1B6 at C Mach No. 1/850-853
Alpha = 0 , .

Longitudinal Characteristics of (01)T1B6 with A Mach No. 1/854-863
Ailerons = 20 at Beta = O

Lateral-Directional Characteristics of (01)T1B6 with B Mach No. 1/864-866
Ailerons = 20 at Beta = O

. Tateral-Directional Characteristics of (Ol)TLB6 with D Mach No. 1/867-869

Ailerons = 20 at Alpha = 0

Longitudinal Characteristics of (O1)T1B6 with Ailerons = 20 E Mach No. 1/870-87k
at Alpha = 0

Tank Nose Cone Effect on Longitudinal Characteristics of A Configuration H\mqmnwo:
Configuration (OLl)T1Bl at Beta = O

Longitudinal Effects of a Bl Booster on (01)T2Bl at A Ascent Configuration I/905-914
Beta = 6 Booster Isolation

Lateral-Directional Effects of a Bl Booster on (01 )T2Bl B Ascent Configuration I/915-917
at Beta = 6 Booster Isolation

Tank Nose Cone Effect on Longitudinal Characteristics of A Configuration H\@Hm-mrﬂ.
Configuration (OlV1)T1BS5 at Beta = O

Tank Nose Cone Effect on ILateral-Directional owmwmodm&wmdwom C Configuration H\wrm-wmw
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TABLE 6. (CONTINUED)

with Beta at Alpha = 0

Booster Isolation

PLOTTED
COEFFICIENTS CONDITIONS VOLUME/ .
TITLE SCHEDULE VARYING PAGE NO,
Effect of Tank T2 Longltudinal Position on (01 )T2Bl A Configuration 1/960-989
at Beta = 0 !
Iongitudinal Effects of a Bl Booster on (Ol)T2ABl at A Ascent Configuration 1/990=999
Beta = 6 Booster Isolation
Iateral-Directional Effects of a Bl Booster on (O0l)T2ABL B Ascent Configuration H\HOOO:Hoom
at Beta = 6 Booster Isolation
Effect of Tank T2 Longitudinal Position on (O01lVl )T2B5 A Configuration H\Hoowuwowm
at Beta = 0
Effect of Tank T2 Longitudinal Position on (OLV1)T2B5 A Configuration I/1033-1062
at Beta = 0
Effect of Tank T2 Longitudinal Position on (01V1)T2B5 c Configuration I/1063-1074
with Beta at Alpha = O
| Effect of Tank T2 Longitudinal Position on . c Configuration I/1075-1082
(01v1)T2B5 with Beta at Alpha = O
Longitudinal Effects of a Bl Booster on (Ol)T3Bl at A Ascent Conflguration HH\H:#Q
Beta = 0 Booster Isolation
Iongitudinal Effects of a Bl Booster on (0l)T3Bl at A Ascent Configuration 11/41-60
Beta = 6 Booster Isolation
Lateral-Directional Effects of a Bl Booster on (01)T3BL B Ascent Configuration HH\mwnﬂm
at Beta = 0 Booster Isolation
Lateral-Directional Effects of a Bl Booster on (01 )T3BL B Ascent Configuration 11/73-78
at Beta = 6 , Booster Isolation
Iateral-Directional Effects of a Bl Booster on (Ol)T3BL D Ascent Configuration I1/79-84
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TABLE 6. (CONTINUED)
PILOTTED _
COEFFICIENTS CONDITIONS VOLUME .

TITLE SCHEDULE VARYING PAGE NO.

Longitudinal Effects of a Bl Booster on (01)T3Bl E Ascent Configuration 11/85-99
with Beta at Alpha =0 wOOmﬁmH Isolation

Longitudinal Effects of a B2 Booster on (01)T3B2 A Ascent Configuration HH\HOO-wa
at Beta = O Booster Isolation :

Lateral-Directional Effects of a B2 Booster on (01)T3B2 B Ascent Configuration II/140-151
at Beta = 0 Booster Isolation

Iateral-Directional Effects of a B2 Booster on (01)T3B2 C Ascent Configuration HH\HmM|Hm4
with Beta at Alpha = 0 Booster Isolation

Longitudinal Effects of a B2 Booster on (OLl)T3B2 with E Ascent Configuration HH\HmmuHm4
Beta at Alpha =0 Booster Isolation

Longltudinal Characteristics of Configuration O1T3B2 A I11/168-177
at Beta = 0

Longitudinal Characteristics of Configuration OLlT3B2 A Mach No. IT/178-187
at Beta = 6

lateral-Directional Characteristics of Configuration B Mach No. 11/188-190
O1T3B2 at Beta = 6

Longitudinal Effects of a B3 Booster on (01)T3B3 A Ascent Configuration II/191-230
at Beta =0 . Booster Isolation

Longitudinal Effects of a B3 Booster on (01)T3B3 A Ascent Configuration 11/231-240
at Beta = 6 . : Booster Isolation

Iateral-Directional Effects of a B3 Booster on (01 )T3B3 B Ascent Configuration II/2h1-252
at Beta = 0 Boosgter Isolation

Iateral-Directional Effects of a B3 Booster on AOHVawww B Ascent Configuration HH\wmwnmmm

at Beta = 6

Booster Isolation
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TABLE 6. (CONTINUED)
PLOTTED
COEFFICIENTS CONDITIONS VOLUME/

TITLE . SCHEDULE VARYING PAGE NO,

Iateral-Directional Effects of a B3 Booster on (01 )T3B3 D Ascent Configuration II/256-261
with Beta at Alpha = O Booster Isolation ‘

Iongitudinal Effects of a B3 Booster on (01 )T3B3 with E Ascent Configuration HH\mmm-mﬂw
Beta at Alpha = 0 Booster Isolation

B3 Boosters Contribution to Longitudinal Characteristics A Configuration HH\mQMIme
of (O1)T3B3 at Beta = 0

B3 Boosters Contribution to Lateral-Directional C Configuration HH\wmmnwww
Characteristics of (O1)T3B3 at Alpha = O

Effect of Beta on Longitudinal Characteristics of OLT3B4 A Beta HH\wwruwwr

Effect of Beta on Lateral-Directional Characteristics B Beta IT/394-k411
of O1T3BhL

Iateral-Directional Characteristics of OLT3BA with o Alpha I1/h12-435
Beta at Alpha = O and 6

Lateral-Directional Characteristics of Configuration C II/436-439
(01)T3B4 with Beta at Alpha = O

Aileron Effectiveness of Configuration OLT3BL at Beta = O B Aileron Deflection IT/440-L45T7

Aileron Effectiveness of Configuration (01)T3B4 at B Aileron Deflection II/458-460
Beta = 0

Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection II/461-478
OLT3B4 at Beta = O

Effects of Alphas on Rudder Effectiveness of Configuration B Rudder Deflection HH\rﬂwurmH
(01)T3B4 at Beta = O

Effect of Booster Fin Fi on Longitudinal Characteristics A Configuration IT/482-541

of O1T3B4 at Beta = O

Th



TABLE 6. (CONTINUED)

PLOTTED
COEFFICIENTS CONDITIONS VOLUME/
TITLE SCHEDULE VARYING PAGE NO,
Effect of Booster Fin F4 on Longitudinal Characteristics A Configuration II/542-551
‘of (OL)T3B4 at Beta = O
Effect of Booster Fin F4 on Longitudinal Characteristics A Configuration HH\mmmanH
of (O1)T3B4 at Beta = 6
Effect of Booster Fin F4 on Lateral-Directional B Configuration II/612-629
Characteristics of (OL)T3B4 at Beta = 6 :
Longitudinal Effects of a BS Booster on (0lV1)T3B5 A Ascent Configuration 1I/630-669
at Beta = 0 Booster Isolation
Longitudinal Effects of a B5 Booster on (01V1)T3B5 A g Ascent Configuration I1/670-6T79
~at Beta = 6 Booster Isolation
Lateral-Directional Effects of a B5 Booster on (O1lV1)T3B5 B Ascent Configuration II/680-691
at Beta = 0 Booster Isolation
Lateral-Directional Effects of a BS5 Booster on (01lV1)T3B5 B Ascent Configuration IT/692-694
at Beta = 6 Booster Isolation
Lateral-Directional Effects of a B5 Booster on (01V1)T3B5 D Ascent Configuration 1I/695-T00
with Beta at Alpha = 0O . Booster Isolation
Longitudinal Effects of a BS Booster on (01V1)T3B5 with E Ascent Configuration HH\QOHquo
Beta at Alpha = O Booster Isolation
Effects of Beta on Longitudinal Characteristics of A Beta I11/1-60
(O1)T4BTAL-k4
Effects of Beta on Lateral-Directional Characteristics B Beta III/61-78

of (01)T4BTAL-k4

£



TABLE 6. (CONTINUED)
PLOTTED
COEFFICIENTS CONDITTIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO,

Longitudinal Characteristics of Configuration A Mach No. III/79-88
OLT4BTAL-4 at Beta = O

Lateral-Directional Characteristics of Configuration C Mach No. HHH\mm-wm
01T4BTAL-4 at Alpha = O

Alleron Effectiveness of Configuration (01 )T4BTAl-k4 B Aileron Deflection 111/93-110
at Beta = 0

Alleron Effectiveness of Configuration (O1)TLBTAl-4 at B Aileron Deflection ITI/111-128
Beta = 6

Effects of Beta on Aileron Control of Configuration C Alleron Deflection IIT/129-152
(01 )T4BTAL-4 at Alpha = O

Effects of Aileron on Longitudinal Characteristics of A Aileron Deflection HHH\wa-mwm
Configuration (Ol )T4BTAL-4 at Beta = 6

Effects of Alpha on Rudder Control of Configuration B Rudder Deflection HHH\mww-mwO
(01)T4BTAL-4 at Beta = 0

Rudder Effectiveness of Configuration (Ol )T4BTAl-4 C Rudder Deflection ITI/231-254
at Alpha = 0

Effects of Beta on Lateral-Directional Characteristics B Beta HHH\mmmumﬂm
of (01)T4BTAl-4 with Rudder = 10

Effects of Al on Longitudinal Characteristics of A Configuration HHH\mﬂw-wom
(01)T4BTAL-k at Beta = O

Effects of Al on lateral-Directional owmwmodeHm&Hom c Configuration III/303-31k
of (01)T4BTAL-4 at Alpha = O

meQOdm of Fin Fl on Longitudinal Characteristics _of A Configuration HHH\meuwwr

Configuration O1TLBTAl-4 at Beta = O
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TABLE 6. (CONTINUED)

PLOTTED : _
COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO,

Effects of Fin F1 on Iateral-Directional Characteristics c Configuration HHH\wwmnwrm
on Configuration O1TWBTAl-4 at Alpha = O

Effects of Fin Tl on Iongitudinal Characteristics of A Configuration HHH\wrwurom
Configuration T4BTAL-4 at Beta = O

Effects of Fin Fl on lateral-Directional Characteristics c Configuration ITII/403-426
on Configuration TLBTAl-L4 at Alpha = O _

Effects of BTAL-4 on Longitudinal Characteristics A Configuration III/427-486
of Configuration (Ol )TLBTAL-4 at Beta = O

Effects of BTAl-4 on Iateral-Directional Characteristics c Configuration TIII/487-510
of Configuration (OL)T4LBTA-1 at Alpha = O

oosbmuwmow of the Longitudinal Characteristics of A ooswwwcwmdwos TII/511-570
(01)TLB7AL-4 and (O1)TLB7AL-5 at Beta = O

Comparison of the Lateral-Directional Characteristics B Configuration III/571-588
of (01)T4BTAL-4 and (OL)TUBTAL-5 at Beta = 6

Comparison of the Lateral-Directional Characteristics of c Configuration TII/589-612
(01)T4BTAL-4 and (OL1)TUBTALl-5 at Alpha = O

Effects of Beta on Longitudinal Characteristics of A Beta HHH\menmﬂm
(01 )TkBTAL-5 :

Effects of Beta on lLateral=Directional Characteristics of B Beta HHH\mﬂwummo
(o1L)ThB7AL-5

Longitudinal Effect of Exhaust Plumes on Configuration A Plume H<\ 1-20
OlTiBl at Beta = O

Longitudinal Effect of Exhaust Plumes on Configuration A Plume H<\mwnwo

O1T1Bl at Beta = 6
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TABLE 6. (CONTINUED)

PLOTTED
COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO.

Lateral-Directional Effect of Exhaust Plumes on B Plume IV/31-33
Configuration O1T1Bl at Beta = 6

Iongitudinal Effect of M = 1.5 Exhaust Plumes on A Plume IV/34-53
Configuration OlT1Bl at Beta = O

Lateral-Directional Effect of M=1.5 Exhaust Plumes on C Plume IV/54-61
Configuration O1LT1Bl at Alpha = O

Effect of Exhaust Plumes on Aileron Effectiveness of B Plume Iv/62-6k
Configuration O1T1Bl on Beta = O

Effects of M=l.5 Exhaust Plumes on Aileron Effectiveness B Plume and H<\mmuﬂo
of Configuration O1T1Bl at Beta = O Aileron Deflection

Variation of Aileron Control at Alpha = O with Beta and c Plume and Iv/7L-78
M=1.5 Exhaust Plumes OlT1Bl Aileron Deflection

Variation of Rudder Control at Beta = O with Alpha and B Plume and IV/79-8k
M=1.5 Exhaust Plumes Ol1T1lBl Rudder Deflection

Effects of M=1l.5 Exhaust Plumes on Rudder Effectiveness C Plume and H<\mmuwm
with Beta at Alpha = O of O1lT1B1 Rudder Deflection

Iateral-Directional Characteristics of Configuration
O1T1Bl + Plume(2.5) with Deflected Rudder at Beta = O B IV/93-95

Iongitudinal Characteristics of Configuration A H<\mm|HOm
O1T1B1+Plume(2.5) with Deflected Rudder at Beta = O

Longitudinal Effect of Mach No.=1l.5 Exhaust Plumes on A Plume H<\HomnHHm

Configuration OlT3B6 at Beta = O
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TABLE 6. (CONTINUED)
PLOTTED : _ .
COEFFICIENTS CONDITIONS <OHHEHK
TITLE SCHEDULE VARYING PAGE NO.
Longitudinal Effect of Mach No=2,2 Exhaust Plumes on A mHnEm IV/116-125
Configuration 01T3B6 at Beta = O
Lateral-Directional Effect of Mach No.=l.5 Exhaust Plumes C Plume IV/126-129
on Configuration O1T3B6 at Alpha = 0 _ .
Iateral-Directional Effect of Mach No=2.2 Exhaust Plumes C Plume .H<\Hwo|wa
on Configuration O1T3B6 at Alpha = 0
Effects of M=1.5 Exhaust Plumes on Aileron Effectiveness B Plume and Hd\eruwwm
of Configuration O1T3B6 at Beta = O Aileron Deflection
Effects of M=2.2 Exhaust Plumes on Aileron Effectiveness B Plume and H<\Hw4|wa
of Configuration OlT3B6 at Beta = 0 Aileron Deflection
Variation of Aileron Control at Alpha = O with Beta and c Plume and TV/140-143
M=1.5 Exhaust Plumes OlT3B6 - Aileron Deflection
Variation of Aileron Control at Alpha = O with Beta and C Plume and IV/1hh-147
M=2.2 Exhaust Plumes O1lT3B6 Aileron Deflection
Variation of Rudder Control at Beta = O with Alpha and B Plume and IV/148-150
M=1.5 Exhaust Plumes O1T3B6 . Rudder Deflection
Effects of M=1,5 Exhaust Plumes on Rudder Effectiveness C Plume and H<\HmHnHmr
with Beta at Alpha = O of OlT3B6 Rudder Deflection
Variation of Rudder Control at Beta = O with >wam and B Plume and H<\Hmmnwmﬂ
M=2.2 Exhaust Plumes OlT3B6 Rudder Deflection
Effects of M=2.2 Exhaust Plumes on Rudder Effectiveness C Plume and IV/158-161
with Beta at Alpha = O of OlT3B6 Rudder Deflection
Longitudinal Effect of M=l.5 Exhaust Plumes on Configu- A Plume H4\H®Muwﬁw

ration O1T4BTAl-U4 at Beta = O

”



TABLE 6. (CONTINUED )

PLOTTED
COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO.

Iongitudinal Effect of M=2.2 Exhaust Plumes on A Plume H<\Hﬂm|HmH
Configuration OLT4BTAl-4 at Beta = 0

Lateral-Directional Effects of M=1.5 Exhaust Plumes on C Plume H<\Hmm-wmm
Configuration O1TUBTAL-4 at Alpha = O

Lateral-Directional Effects of M=2.2 Exhaust Plumes on C Plume 1V/186-189
Configuration O1T4BTAl-L at Alpha = O

Aileron Effectiveness of Configuration OLTUBTAl-4+Plume(1.5) B Aileron Deflection TV/190-192
at Beta = 0

Aileron Effectiveness of Configuration OLTLBTAl-L+Plume(2.2) B Aileron Deflection IV/193-195
at Beta = 0

Effects of Beta on Aileron Control of Configuration C Aileron Deflection IV/196-199
OLT4BTAl-4+Plume(1.5) at Alpha = O

Effects of Beta on Alleron Control of Configuration C Aileron Deflection 1V/200-203
O1T4B7AL -L+Plume(2.2) at Alpha = O

Rudder Effectiveness of Configuration OlTLBTAL-4+Plume(l.5) o} Rudder Deflection IV/204-207
at Alpha = O

Rudder Effectiveness of Configuration owerwﬂbp|r+chBmAm.mv C Rudder Deflection H<\wo®|MHH
at Alpha = 0

Effects of Alpha on Rudder Control of Configuration B Rudder Deflection Iv/212-214
O1T4BTAl-4+Plume(1.5) at Beta = O

Effects of Alpha on Rudder Control of Configuration B Rudder Deflection H<\mwmuqu

O1T4BTAL-4+Plume(2.2) at Beta = O
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(OL)T1 at Alpha = O

TABLE 6. (CONTINUED)
PLOTTED .
COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO.

Iongitudinal Effects of M=1l.5 Exhaust Plumes on A Plume Hd\mwmanN
Configuration O1V1T4B7Al-4 at Beta = O :

Iateral-Directional Effects of M=1.5 Exhaust Plumes C Plume H<\mmm-me
on Configuration OlV1T4BTAl-k at Alpha = O

Longitudinal Effects of M=2.2 Exhaust Plumes on A Plume Iv/232-2k41
Configuration OLVITUBTAL-L at Beta = O

Lateral-Directional Effects of M=2.2 Exhaust Plumes on C Plume Iv/2hk2-245
Configuration OLV1T4BTAl-4 at Alpha = O

Effects of M=1.5 Exhaust Plumes on Rudder Effectiveness c Plume,Rudder Deflection, IV/246-253
with and without Rudder Flare Rudder Flare

"Effects of M=2.2 Exhaust Plumes on Rudder Effectiveness C Plume ,Rudder Deflection, IV/254-261
with and without Rudder Flare Rudder Flare

Variation of Rudder Control with and Without Rudder A Plume,Rudder Deflection, H<\MQMummH
Flare and M=1.5 Exhaust Plume Rudder Flare

Variation of Rudder Control with and without wcmamw, A Plume,Rudder Deflection, H<\mmm|wOH
Flare and M=2,2 Exhaust Plume Rudder Flare

Effects of Beta = 6 on Longitudinal Characteristics of A Beta H<\wom|wMH
Configuration (01)T1

Effects of Beta = 6 on Lateral-Directional Characteristics B Beta H<\wwm|wMN
of Configuration (O1)TL

Iateral-Directional Characteristics of V1 and V2 on (O1)T1 D Configuration TV/328-336
at Alpha = 0

Iongitudinal Characteristics Comparison of V1 and V2 on E Configuration H<\wwﬂ|wmw
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TABLE 6. (CONTINUED)

PLOTTED
COEFFICIENTS CONDITTONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO,

Aileron Effectiveness of Configuration (OLV1)TL at B Aileron Deflection H<\wmmuwmo
Beta = O

Effects of Beta on Aileron Effectiveness of D Aileron Deflection IV/361-369
Configuration (OlV1)T1 at Alpha = O

Longitudinal Characteristics of (OlV1 )Tl with Ailerons=20 A Mach No. H<\wqo-w4w
at Beta = O

Lateral-Directional Characteristics of (O1V1)T1 with B Mach No. Iv/380-382
Ailerons = 20 at Beta = O

Lateral-Directional Characteristics of (O1V1)T1 with D Mach No. IV/383-385
Allerons = 20 at Alpha = O

Longitudinal Characteristics of (OlV1)Tl with Ailerons=20 E Mach No. 1V/386-390
at Alpha = 0 .

Rudder Effectiveness of Configuration (OlV1)T1 at c Rudder Deflection Iv/391-ko2
Alpha = O

Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection H<\:owurww
(O1vi)m at Beta = 0O

Effect of Tank T2 Longltudinal Position on (01)T2 at Beta=0 A Configuration IV/h12-431

Effect of Tank T2 Longitudinal Position on (01)T2 with c Configuration Tv/432-439
Beta at Alpha = O

Longitudinal Characteristics of Various Boosters on A Configuration Iv/Lho-lkh9
Configuration (01)T2 at Beta = 6

Lateral-Directional Characteristics of Various Boosters B Configuration Iv/450-452

on Configuration (01)T2 at Beta = 6
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TABLE 6. (CONTINUED)

PLOTTED o
COEFFICIENTS CONDITIONS VOLUME/

TITLE SCHEDULE VARYING PAGE NO,

Effects of Beta = 6 on Longltudinal Characteristics A Beta IV/4k53-kT72
of Configuration (01)T3

Effects of Beta = 6 on Lateral-Directional Characteristics B Beta TV/4T73-478
of Configuration (O1)T3

Effects of Beta on Longitudinal Characteristics of (O1)Th A Beta Iv/h79-488

Effects of Beta on Lateral-Directional Characteristics B Beta H<\rmmnrmw
of (01)T4

Longitudinal Characteristics of Configuration T1BS at A Mach No. H<\rwm«mow
Beta = 0

Iateral-Directional Characteristics of Configuration C Mach No. H<\momnm0m
T1.B5 at Alpha = O .

Longitudinal Characteristics of Configuration T1B6 at A Mach No. - .H<\momumwm
Beta = O

Lateral-Directional Characteristics of Configuration C Mach No. H<\mwmumww
T1B6 at Alpha = O

Longitudinal Characteristics of Configuration T3B2 at A Mach No. H<\mmo|mmw
Beta = 0

Lateral-Directional Characteristics of QOSmeﬁudeou C Mach No. H<\mw0|mww
T3B2 at Alpha =0

Longitudinal Characteristics of ooswwmﬂumﬁwos T3B5 , A Mach No. H<\mw:|mrw
at Beta = 0

Lateral-Directional Characteristics of Configuration C Mach No. H<\m:r-w

T3B5 at Alpha = 0O
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TABLE 6. (CONTINUED)

PLOTTED
COEFFICIENTS CONDITIONS VOLUME/
TITLE SCHEDULE VARYING PAGE NO,
Effects of Beta on Longitudinal Characteristics of Ol A Beta V/1-60
Effects of Beta on Lateral-Directional Characteristics B Beta v/61-78
of 01
Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection <\4wuwo
01 at Beta = O
Effects of Alpha on Rudder Effectiveness of Configuration B Rudder Deflection <\mwnww
Oo1vi
Effects of Beta on Longitudinal Characteristics of 01Vl A Beta <\mruwmw
Effects of Beta on Lateral-Directional Characteristics B Beta V/12k-132
of 01Vl
Effects of Beta on Longitudinal Characteristics V Off A Beta <\wanwmm
Effects of Beta on Lateral-Directional Characteristics B Beta V/163-171
of Ol V Ooff
Effects of Beta on lLateral-Directional Characteristics B Beta V/172-186
of 01Cl
Effects of Beta on Lateral-Directional Characteristiecs B Beta V/187-201
of 01Cl
Longitudinal Characteristics of Various Tanks at Beta = O A Configuration V/202-261
Longitudinal Characteristics of Various Boosters Alone A Configuration <\mmm|wOH

at Beta = 0 and Nominal MRC
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TABLE 6. (CONTINUED)

PLOTTED

: COEFFICIENTS CONDITIONS. VOLUME/ .

TITLE SCHEDULE VARYING PAGE NO.

Longitudinal Characteristics of Various Boosters Alone : A | Configuration. o <\wom|wrw
at Beta = O and Tank 1 MRC _

Longltudinal Characteristics of Various Boosters >Hosm at A .ooswwmcumﬁwou <\wrMume
Beta = 0 and Tank 3 MRC

Lateral -Directional Characteristics of Various Boosters B oouwwmcwmﬁpos <\wmm|wmw
Alone at Beta = 0 and Tank 1 MRC : :

Lateral-Directional Characteristics of Various Boosters B Configuration V/394-405
Alone at Beta = O and Tank 3 MRC

Lateral-Directional Characteristics of Various Boosters C Configuration V/406-k21
Alone at Alpha = O and Nominal MRC . . .

Lateral-Directional Characteristics of Various Boosters C Configuration v/ho2-437
Alone at Alpha = O and Tank 1 MRC

Iateral-Directional Characteristics of Various Boosters c Configuration V/438-453
Alone at Alpha = O and Tank 3 MRC ,

Comparison of Longitudinal Characteristics of Booster A .Configuration <\rmrnmmw
Bl with Larger Aft Flares S

Comparison of Longitudinal Characteristics of Booster A Flap Deflection <\mmrummw
Bl with Flaps D2 at Various Deflection

Comparison of Longitudinal Characteristics of Booster A Flap Deflection V/584-643
Bl with Various Flaps
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TABLE 6. (CONCLUDED)

PLOTTED COEFFICIENTS SCHEDULE:

(4)

(B)

(c)

(D)

(E)

CN, CA, CAF, CIM, CL & CDF vs.

CN

cY,

cy,

cy,

CN,

ALPHA

& CL vs. CIM, CL & CLSQR vVs.

CIN & CBL vs. ALPHA

CYN, CBL & CAF vs. BETA .

CYN, CBL vs. BETA

CAF, CIM, CL & CDF vs.

86

BETA

CDF
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Figure 2. Photograph of Configuration (01 )T4BTAL-4




igure 3. Photograph of Configuration (Ol )T4BT
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. = o =t —— ASCENT CONFIGURATION

T ~ ‘ vauh.i.kuT GENERAL ARRANGEMENT
J,yzfuwumm..\- - (Bys Tys 0y)
, A ///A.A .
BOOSTERS | .

CENTERLINE HO TANK

cxauqu.||||;.L///r

~SIDE

Figure L4, _ General . Arrsngement-Ascent ooswu.m.&.mﬁ..ouw 01748y -



By OR B BOOSTER LOCATION
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lllllll ’
T e - T
\\\‘ i — ) N
Aﬁ.l\ N — i DT rres - U >
1/’
/

4.08 (T
~ " 4.20. (T3

B -

T TANK
| PIMENSION | Ti & T2 T3
M _ . H
A { 1.080 } 1.360
R , 1.560 1.628
C Po1.282 1.340 °

=

. ..4...>J¥...

Figure 5. General Arrangement-Ascent Configuration
With Booster B OﬂAwm
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wm AND wmm BOOSTERS LOCATICN

+ - _
) DIMESSTON

IR S

| /l
K
l

/1
'R
( w
-]
2 i

. 4.08 (T1)
" 4.20 {13) e \ \
j_...>|.%. . \\\\
\1 - \I\\u\lﬂ\
b = — T
e —
M ef ] \.wm {NO FLARE)
_ 8,5 (FLARE)

*\\ Suniiin —T s _\.I\ln 2

Figure 6. General Arrangement-Ascent Configuration with Booster Wm or B2S
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_ 8, BOOSTER LOCATION

-
- ——
o T
: e o
/

e e —— ——

P €O ]

e
Fa oW
3%
I

TANK
OIMENSION | TV R T2 | T3
. e
A - 0.682 | 0.962
8 1.560 1.628
! C 1.282 ; 1.340

N

pe

" la— A

L 4.08 (T
4.20 (13)" " |

-t =y~
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Figure 7. General Arrangement-Ascent Configuration with Booster, B3



B, BOOSTER LOCATION

TANK

DIMENSION | T1 & T2 T3

A 0.640 0.757

1.091: | 1.091

) c .

oty

. —-}ﬂ}k

Figure 8. General Arrangement-Ascent Configuration with ﬂOOmde B),
. m
!
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CENTERLINE HO TANK LOCATIONS

Orbiter Nose
X (200)
1.200

T1 Forward
Position
mo.io (Nominal)
i H \.‘\
0.720 ,TI_ ) *ll
ﬁ“\\\\“\lhlm,\.\ m _ - " - : -
TS| |
e e _ .\LTIIIIII
: A o e 0.640 (T1, T2)
dduupm (T3) 0.528 (T3)
- 11.205 (T1)
.y 12,133 (T2) - e ]
A1l dimensions are model scale, in inches,
Orbiter stations are given in both full : ,
scale and model scale dimensions. o TANK A
T | i6.485
T2 wm.rmm
T3 16.71h

Flgure 12. Centerline HO Tank Locations




MOMENT TRANSFER DIAGRAM o
ASCENT CONFIGURATION -

ORBITER
ORBITER

—ORBITER INCIDENCE, 3 1/2°

N, _
S o \w\!.i»\N (400)2.400
Z (508) 2 - : | — - ORBITER MR
ﬁ NI Yy . i R i .
' 2_(800) ———7 (374) , 0.600 : .
1,500 2. 284 w T — 1.548 R
_— | ¥ & ! .Y __ BOOSTER - TAMK MRC O
| Lan
e 2,182 — e 3,042 ———»
ORBITER BOOSTER-TANK ORBITER .
NOSE STA. MRC MRC STA. DIMENSION
, ] TANK A
A1l dimensions are model scale, in inches v . | = 0.268 |
Orbiter stations are given in both full T2 0.288 o
scale and model scale dimensions, 13 0.357 :
| I . .
Figure 13. Moment Transfer Diagram for Ascent Configuration




ORBITER
NOSE
X {200)

MOMENT TRANSFER DIAGRAM
ORBITER ALONE

Ny

. ORBITER

" BOOSTER - TANK MRC
MRC STA. X (1068)
6.407

A1l dimensions are model scale, in inches
Orbiter stations are given in both full
scale and model scale dimensions.

Figure 1h.

Moment Transfer Diagram for Orbiter Alone

—-— 17 (400)
2.400

!
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MOMENT TRANSFER DIAGRAM
'CENTERLINE TANK ALONE

MRC 2 :
(Yaw) — _
]

\\ _ ToP

| S n.640 (11, T2) =/
el [ | | - 0.528 (T3] S
. - . ~ , 17 .
. o ! |
DIMENSION

WRC 2 . SIoE | TANK A B |

, (Yaw) o 0.288 k.23

. T2 0.288 | L.2b3

T2 0.357 k572

A1l dimensions m_..m model scale, in inches

Figure 15. Moment Transfer Diagram for Centerline Tank Alone



MOMENT TRANSFER DIAGRAM
md Booster Alone

Q
(@}
l
MRC 1
(Piteh) / .
D
w A "
A _—
- V248 N Iliiq.i-ll..:“ﬂ.@.u e" I l.l& - - _—I.l -
B~ AN _ Dimension
| /|_“xn ; T TANK | A B c
| Yaw .
| ﬁd 1.664 0.238 - 3.222
. i T 1.664 | 0.238 3.222
1.414 < C = 2
* 4w 1.732 0.297 3.502
MRC 1
\l (Pitch) -
7 Booster Alone
-—¢ ~ ..u.u.wl@ull:, —-— - _ X = 4.,386" From nose |
B ” Y=0 !
| A Z=10 H_
m.w!.l"»bl |
MRC 2 —"
(Yaw)

Figure 16. Moment Transfer Diagram for Bl Booster Alone



MOMENT TRANSFER DIAGRAM
wm and wwm Boosters Alone

Figure 17. Moment

Transfer Diagrem for B2 & B2S Boosters Aloue

MRC 1 2]
e:.ﬁnil// —
S
A -1
— ] Yo v L L
i B— %
N\ —
\—MRC 2 DIMENSION
(Yaw)
- . TANK A B C

—.093~— ¢ g T 1.420 0.058 | 3.222
WRC 1 T, 1.420 0.053 | 3.222
/" (Pitch) T, 1.488 0.037 | 3.664

L/ | 7 : ‘

’ - 1_\# bed
i S — u@....,\.\ — — _ Booster Alcne
- ~7 B _ . - X = 4.091" From nose
A Tt Y=0
.@_i!sillxeu 7=0 %
MRC 2_ /" j
(Yaw)



MOMENT TRANSFER DIAGRAM
mw Booster Alone

MRC 1
(Pitch) \\
/vaiunnnalnqlu
A
\\\\\\\\\\\m Wlk )
——— —— © e lmuirw/ﬂli —— — — —— — —
m | | | DIMENSION
| MRC 2 T _
(Yaw) TANK A 8 C
> 1.820 ~— € — T 1.664 | 0.238| 2.824
MRC 1 ﬂm 1.664 0.228 2.824
/ (Pitch) : ﬂw - 1.732 0.297 3.104
, . | \\ Booster Alone !
D o Uﬂawu. - J‘ul T X = 4.386" From nose “
L A i Y=20 :
A ‘ Z=0: :

MRC 2

(Yaw)

@HWﬁwm 18. Moment Transfer Diagram for B3 Booster Alone
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MOMENT TRANSFER DIAGRAM
wa Booster Alone

MRC 1
(P4 «Q;l/
’ t
& e
B
/. A -
\ DIMENSION
“..MRC 2
(Yaw) TANK A B c
L, 1.764 - C- .
B - B T 1.709 0.047 4 1.502
\lﬁ_m_wmnuv T, 1.709° | 0.047 | 1.502
y T, 1.774 0.047 | 1.385
\ e
- | /
-3 YA —_— Booster Alone
B |+ X = 3.152" From nose
Y=0
A 1=0
. mvlltllulzx
MRC Ni\
(Yaw)

Figure 19.

Moment Transfer Diagram for B4 Booster Alone
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GENERAL ARRANGEMENT 040A ORBITER

1215 (7.89)

X
pd
\
{l. \_ N 882
—C ] (5.29)

S |

|
i

le———— 1453 (8.72)

Cupola ndu/ Moment Reference Point, MRP

N 867.9 (5. Nodllglxﬁ \\\ \ 287,

Eﬁ

2400

\B\ 160 A.%..U.M_LW. _ . {(2.92)

7

1

1//’

/’1 k,&\/\

= e L 72875

1.5°

Figure 20. General Arrangement OLOA Orbiter

Notes:

1. A1 dimensions are in inches
2. Model values ara shown in

parentheses.

\\\'\\l\\\HcV\L“!

L=
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OrRB/ITER _ Bopy ~ Bl

\ \ A\ MAX 400 . i
) \ X °

, i i www\ : 7. ALL DIMENSIONS ARE W INCHES.
NN RS 2. MODEL VALUES - ARE SHOWN
a. |\ Oy .|<../~.. \ ! &.v?*ro)o IN PARENTHESLS »

Al \.\.. . N \
c1 \..Z}/ //
.,l/
N 0/
(Rer) il \ :_,..Woo\wuo :

W
,U“\\ & /. 450

l.-l.ullA. gt d /.moo

590 ¢
=W\ 235
E.Pmb oo
BoDy 00
1016
oo LI

. M~
. . (@]
4% S0 5% boo @ Too. @ 800 3c0 loit  peo oo bDie  190¢ 1
T B M i | . i , !
: _ - “ i Z 500 (2.0)
. _ . ! .
: . ; ﬂllnhbhraznm._\ - : ) Z 398 (2.388)
! | 4 ¢ 8ooy
.
L

ml — 1315 (7.89) - , -

Figure 21. Orbiter Body, wH



WING  Anp  ELEVYON ~ W

NOTES .

Lo ALL DIPAISNEIONE ATE IN 11CH:

2. MELEL VALUES ABS SHOWN ad
IN  FARENTHESIS.

et /05 pt e

| I, 336

882 (5.29) >
- .

.. Figure 22. Wing and Elevon, W3

) 108



ELEVvoN Dsre ECTIONS

! HINGE LINE
WING CHOED LINE _Z /_ gd
t:_—-—-rhﬁ o°

'4 us-J ]

(-708) |

—_ _-_E_'_: \ 4

RucpeEg  FLARe Ar A TyFres: SecTion

MNOITES ¢

le DIMENSICNS RBRE IN //CHES

S Cp IS RLODER LOCAL
CHIRD.

3. Mobel Veryrs SHOWN sat 1B7ZEFTHIT)

=

" ]
RULHER  CHORD L,:,7 .

\\

Motle: Additions! ;—aJJQ.
fure ongle of m5eos
tested at 4= -6,-q,'-2..='/°?
In‘ftm)- Ju-u.", una" ,j.'fq

HINGE LINE

Fidure 23. Elevon beflections and Rudder Flare
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Pigure 24, Vertical Fin and Rudder, Vi

NOTES : o
1. ALL DIMENSIONS ARE IN INCHES . o *
2. MoDetL YALUES ARE SHOWN 1N PARENTHES!S. _ I | 0.5
. e e m n mmme g |
. ~—— — Y.
" , e -~ /83 (1038) ~ - >
/ .

it \Qm.ui..w.---vﬁ
— 40 = 659->{ 43.8 —

——T

270 (1.620)

. F - 288 (1.727)
X /255

_r
Y e

b
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Vi» - LARGER ARFA (ENTERLINE VERTICAL TAIL AND RUDDER

-

i

5, = 2.514 1o Cp = 1.728 in
b =2.215 in Cp = 0.542 in
¢ =1.239 in A = 0.310

R = A = o

AR = 1.95 =5

W.L. 3.915

F.5. 7.590

-‘\'

bse

Note:

W.L. 3.00 (Ret.)

— F.8. 8.823
(—E— of .Vg)

Al dimen:‘.ln"g are vmod(.'l scale in inches,

Flgure 25. Vertical Fin and Rudder, Vo

MCOONNELL DOUGLAS CORPONATION
111

W.L. 5.215



ACPS  Ewneinve  Pod ~ Pl

%

vins TP —

- —— /657 (.290)

12R TYP

I— Y386
}
=5 MOTES S .
lALL DIMENZIONS 405 N
INCHES, ‘
2. MODEL VALULESLS ALS SHOwWN
IN FARSNTHES)IS. mowy.

\-
\
~—
A\
i
- oms  Ewnsws  Fop —~— M}
. - 45.0-,1 2.95
- Y | 1
4’45’ -1 | |
1 ] A\ B
A 2.8 N
@ L R
) X/S60
251 (l509) - “3‘ §
) 250 /5.0
» _ 8.z | 227
AX >‘ 5.0 28.9
/00.0 29.5
yy 122.0 2%.2
0 2450 -24.0
- Z 390

Figure 26. ACPS Engine Pod,

Pl and OMS Engine Pod, ML
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0.132 rad.

- HO TANK, Ad

ﬁlltxn 1.806 dia.

1.645 dia.

A

3.060 — ]

# — 0.640

-

L ]

!AI

S P

11.205

)
L/

A11 dimensfons are model scale, in inches.

Figure 27. Centerline HO Tank, Tl
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C.132 rad.

HO TANK, T,

1.645 dia.

F—

1.806 dia.

—

|
L.

10°

1

4.52 .|...|‘,.‘|.L

* 0.640 —od -—

12,133

A11 dimensions are model scale, in inches.

Figure 28. Centerline HO Tank, T2
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HO TANK, T
3

.1.824 dia.
0.132 rad. _ hlll;d.o¢~ dia.
4,932 A — H.lﬁ
. _ :.imﬂ 578 .

>di dimensions are model scale, in inches.

Figure 29. Centerline HO Tank, T3
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TANK T, WITH TANK VENTRAL FIN, Fy

!
|
m _ . © 10.200
!

116

\4“.\\\\\\\![1| i - o 7.680 —
“ —— 0.576 ~—
2.004 DIA. 1.883 DIA.
R ~_(1:||: - - -_— — p— - U SU—

\ 0.121R _

//_No..
/

A1l dimensions are model scaie, in inches

Figure 30. Centerline HO Tenk T), With Tank Ventral Fin, Fy




TANK VENTRAL FIN, md

(o

1,90 o

A1l dimensions are model scale, in inches

1.420

Figure 31. Centerline Ventral Fin, m_u.




BOOSTER, md & B5

B 2.412 dia.

. 1 1.235 dia. _ “

0.132 rad. - : P

._mo \ i
0° &4 7 x&\ m\ )
-— B d " —— — — -_—— - o ————— P —— — \
! ~i

—2.194 — _

10.792

_ . A1l dimensions are modal scale, in inches.

BS | 8.85° Ref | |
\ e
\ ! \\w\\\.\\x AN
Y 4 / 2N
_\ ] . 1.916 dia. \\t 4 {.l”-x
Ao
— AN S
~. -
’ F— 2.194 !Ylm. |

Figure 32. Boosters, By and wm

118



B,S

1

' 3.744 DIA.

1.235 DIA.

P | 0" / A

0.132 RAD.

119

- 2.194
‘ 10.792 — >

A1l dimensions are model scale , in inches

Figure 33. Booster, wwmw



B,S
5.618 DIA.
. T e
\\
0.132 RAD. rmww DIA. 250 \\ -\ -
! \
) \ : . ./
X ~ | F_LL AN
y j
4 \
. \ /
2.194 . N /

10.792

A11 dimensions are model scale, in inches

Figure 34. Booster, B;S,



,nY_ e 0.4

457 / 2.812 DIA. 1
0.132 RAD. rmw DIA. :Q.V% _ A /
20° | |
4 ﬁllllmm //IIVIIIIJ
; — AR I — -
7 - * 1 * | I .&\\
| .
.A 1 |
< < 2.194 |
10.792 o

A11 dimensions are model scale, in inches

Figure 35. Booster, ByDy
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- i
//

T

!

2 . ~{ | |—0.4
- |
750 2.412 DIA.
150
0.132 RAD. rN.Hm DIA. \ \ . C
20° . L] : -
[ . M”HW//
7 || HHM -AH&\, .alwWJHIIIIWH

Figure 35.

10.792

2.194

t
.
il

A11 dimensions are model scale, in inches

(Continued)
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0.132 RAD

e
s

6

75°
15°

1.235 DIA,

¥

2.412 DIA.

AN
K
AN

1

10.792

A1l dimensions are model m.nm._m. in inches

Figure 36. Booster, B, Dg
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By, : ] T&.o..m
75° 2.412 DIA. 4
1.235 DIA. .

124

< 0.132 RAD. |
m 20°

0

10.792

- A1l dimensions are model scale, in inches

Figure 37. Booster, B1D7



BOOSTERS, B, & B,S & wm

Figure 38. Boosters, By, BoS & Bg

0.100 |
«|_! 0.936 dia. /8
g
7oe - R4 L . Iah
.m ; , ; ,,_/J\
1,093 | | —— ] I :
! 1.330 — 1.650 M | 0
B, S T —t~ =)
N \ w. /
A R Q b
/r/ //U\\\\
- 10.633 _ _l
A1l dimensions are model scale, in inches.
- 9.673 4 Nozzle
—3 .mw#‘..
4
| @ r.lzm, - | H“ 1,,\
7 /\ — .322 dia—3 — ,ulﬁ
B6 — (ref.) 15° o /4 /N .795 dia.




BOOSTER, ww

0.132 rad. _.ll 1.236 dia. - |
\,ko\ e // _
—15° — — 1 » . \l-ﬂ// 1 \0
= o #
_ N
.1.820 ] ﬁ / y

2.194 * T
10.800

A11 dimensions are model scale, in inches.

Figure 39. Booster, B3



BOOSTER, wa

| L 1.909 dia;
0.132 rad. — 1.483 dia. \ « u

| s

e | | 5° ] \\_./

~— ] | o - - o e

[ .
NP/
~1.764 lo2se0 ] 1

9.025

A1 dimensions are model scale, in inches.

Figure 40. Booster, B4
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FIN, Fy
(Shown mounted on Booster, wav

0.010 0.100

0.660

A1l dimensions are model scale,

Vertical

Centerline

Ref

45°

in inches. - - - -
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0.144

LITVE TANK

0.252 DiA. —

—O.720 DIA.

129

_ 0103
De=072C l:.w_ _
) V() o |
- ffm - - - N =TT
N O
0.060 R. — 7~ J

~
w
i

0.2.%4 —

Figure 42, Booster, BpAy
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MODEL SUPPORT SYSTEM DETAIL

Configuration shown
provides independent
support for boosters
tank and orbiter. \

134

Figure 47. Tunnel HSmﬁmHHmﬁon for the OBT Configuration-Pitch Series
(Orbiter, Tank and Booster Independently mswwowdmm.v



TUNNEL INSTALLATION FOR THE OBT CONFIGURATION
PITCH SERIES
3484 POD

Boosters and Orbiter fixed to centerline tank.

TOP

32717 6 DEG.
POD ADAPTER

__ 3777-3 ADAPTER
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32354 REMOTE

ROLL vcc_llllumw

32417 STING |
N

= - |
3 e

= = e ]

=t |

Nm.||q>zx MOUNTED ON
1.0"TASK BALANCE .
, ~ SIDE

he OBT Configuration-Pitch Series

Figure 48, Tunnel Installation for t
Booster and Orbiter Fixed to Centerline Tank)

(



TUNNEL INSTALLATION FOR THE OBT CONFIGURATION

PITCH SERIES

Boosters fixed to centerline tank.

3484 POD -

xwmqu MOUNTED ON
3/4" TASK w>r>znm

=F
}
1

.ml

TANK MOUNTED ON
1.0" TASK BALANCE

Figure 49,

J dm

32417 STING -

Tunnel Install
(Booster Fixed

3777-3 ADAPTER

TOP

32354 REMOTE

ROLL POD

POD ADAPTER

32717 6 DEG.

"
s

SIDE

ation for the ORT ooswumﬂamﬁH05udeos Series
to Centerline Tank)
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TUNNEL INSTALLATION FOR THE OBT CONFIGURATION
PITCH SERIES

E@”ﬁ ._moomﬁg fixed to centerline :
tank, left Booster Independently .
supported. 3484 POD

TOP

3777-3 ADAPTER
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32717 6 DEG.
POD ADAPTER _

ORBITER MOUNTED ON
3/4" TASK BALANCE

o 32354 REMOTE |
= 32817 STING . ROLL POD——> //v

i,

N||._.>z_n MOUNTED ON _ ™

1.0" TASK BALANCE

SIDE

Flgure 50. Tunnel Installation for the OBT Configuration-Pitch Series
(Right Booster Fixed to Centerline Tank, Left Booster
Independently Supported) .



TUNNEL INSTALLATION FOR THE OBT CONFIGURATION
PITCH SERIES

Left and Right boosters independently

supported with centerline tank, T1 in
forward position.
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T~ — b Ll -
e L
~d_ . <7
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3/4" TASK BALANCE
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% 32417 STING

ROLL vOc.|||||UN

32717 6 DEG.
POD ADAPTER

e
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m L |
TANK MOUNTED ON
‘71.0" TASK BALANCE

Figure 51.

SIDE
Tunnel Installation for the OBT Configuration-Pitch Series
(Ieft and Right Booster Independently Supported )



_qczzmrmzmq>rr>4~ozmoqumomqnoznamcx>qﬁoz
: - PITCH- SERIES -
: 8 ,WJ.Mﬁnmudaop>sndw
Orbiter mounted on oosters fixed to centerline tank , .
3/4" task balance 32354 REMOTE -

32417 STING . - ROLL POD ——

TOP

32717 6 DEG.
POD ADAPTER ||||\\\\

,quzx mounted on
1.0" task balance

3488 POD

SIDE
3777-3 ADAPTER

@Hmzwm 52. Tunnel Installation for the ORT Configuration With &° Sideslip
Angle-Pitch Series (Boosters Fixed to Centerline Tank)
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TUNNEL INSTALLATION FOR THE OBT CONFIGURATINN
Orbiter mounted on - YAW SERIES

3/4" task balance

0° Angle of Attack - 3484 POD
- Boosters fixed to centerline tank

1]
\\“\ ,
i ———
s -
e .H||.~.“\|.4... I‘\lﬁlll; —
o

I e

Tank mounted on
1.0" task balance .

ToOP

32717 6 DEG.
POD ADAPTER
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32354 REMOTE
ROLL POD

32417 STING

- SIDE

Figure 53. Tunnel wamePmﬁHos for the OBT ooswwwzwm¢H05 Swww oo Angle of Attack-
Yaw Series (Boosters Fixed to Centerline Tank )



_ TUNNEL INSTALLATION FOR THE OBT CONF IGURAT ION
YAW SERIES I | | -

6° Angle of Attack . . .
Boosters fixed to centerline tank . -

Orbiter mounted on . | ‘. . wmmdwcmvwmm.

3/4" task balance ‘
| 32354 REMOTE .
32417 STING RO PO ——— N

1 |
ST
_— — R S
\ihnﬂnm. =

Tank mounted on ) o |
~ 1.0" task balance S , |
_ : . | |

- . . - | | ToP

3484 POD

S : R . SIDE
, — 3777-3 ADAPTER

- Flgure Shk. Tunnel Installation for the OBT ooswwmcumawos with 6° Angle of Attack- i
Yaw Series (Boosters Fixed to the Centerline Hmswv .



TUNNEL INSTALLATION FOR THE OBT CONFIGURATION
PITCH SERIES )

3484 POD
Orbiter alone
e
i . — . e
e - = . - ]
™~ JA|1
~|
. : TOP .
—3777-3 ADAPTER 32717 6 DEG.
. POD ADAPTER
ORBITER MOUNTED ON . : 32354 REMOTE

3/4" TASK BALANCE ~ ROLL POD

32417 STING

——— e - [ — A
e T T e

Figure 55.

SIDE
Tunnel Installation for the Orbiter Alone Configuration



JUNNEL INSTALLATION FOR THE OBT CONFIGURATION

PITCH SERIES
Centerline tank alone.

e eammtn < A e TR T

32417 STING

3484 POD

32354 REMOTE

ROLL voc.lniuw“u

TOP

32717 6 DEG.
POD ADAPTER

<

A
i
g1

TANK MOUNTED ON
1.0" TASK BALANCE

Figure 56. Tunnel Installation f

. SIDE

or the Tank Alone Configuration

143



TUNNEL INSTALLATION FOR THE OBT nozm~mcx>4moz

PITCH SERIES
Booster alone

3484 POD |

«—— 32417 STING

3777-3 ADAPTER TOP

- 32354 REMOTE
ROLL POD-

i

' 1
|

|

!

i

32717 6 DEG.
POD ADAPTER

1hL

7

wd. wN. wmm mw mounted on w\>= «umx cmdu:nm

wa aocsnmn o: 1" task ‘balance

-SIDE

Figure 57. Tunnel Installation for wwm Booster Alone Configuration



DATA FIGURES

Tabulations of the plotted'data and corresponding
source data are availasble from SADSAC Operations.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(co7501) Eg MDAC S-222 COMPOSITE(T-CG) O1T1B1 0.000 0.000 0.000 0.000 SREF 3155.3040 SQ.FT.
(co7S07) MDAC $-222 COMPOSITE(T-CG) O1T1B3+PLUME (2.53) o.000 0.000 0.000 0,000 LREF ©09.5004 N,
: BREF 882.0004 IN,
XMRP $57.0004 1IN,
‘YMRP 0.0000 . IN.
ZMRP 200.0004 ' 1IN,

SCALE 0.0060
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(cprsot) E? MDAC S-222 COMPOSITE(T-CG) O1TiBi 0.000 0.000 0.000 0.000 SREF 3155.3040 SQ.FT.
tcorsor) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.3) 0.000 0.000 9,000 0.000 LREF €09.5004 IN,
BREF 8682.0004 N,
XMRP $57.000¢ IN.
YMRP 0.0000 IN,
ZMRP £00,0004 N,
SCALE 0.0080
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LONGI TUDINAL EFFECT OF EXHAUST PLUMES ON CONFIGURATION O1TIBI AT BETA = 0
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LIFT COEFFICIENT SQUARED, CLSQGR
CONFIGURATION DESCRIPTION BETA ELEVTR  AILRON RUDDER REFERENCE INFORMATION
8 MDAC S-222 COMPOSITE(T-CG) O1T1B1 0,000 ©0.000 0.000 0.000 SREF  3155.3040  Sa.FT.
MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME (2.5) 0.000 ©.000 ©0.000 ©0.000 LREF ©09.3004 | 1IN.
‘ BREF 882.0004 1IN,
XMRP $37.0004 IN.
TMRP 0.0000 1IN,
ZMRP 200.000¢ 1IN,
scaLE 0.0060
2,20 PAGE 15
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LIFT COEFFICIENT SQUARED. CLSQR
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON  RUDDER REFERENCE TNFORMATION
(corso1) EQ MDAC S-222 COMPOSITE (T-CG) O1T181 0.000 0,008 ©0.000 D0.000 SREF  3155.3040 , Sa.FT.
(corsar) MDAC 8-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.%) ©.000  ©0.000 ©0.000 ©0.000 LREF 609.5004 ' 1IN.
BREF €82.0004  IN.
XMRP s57.0004  IN.
YMRP 9.0000 IN.
IMRP 200,0004 IN.
! SCALE 0.0060
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.. FOREBODY DRAG COEFFICIENT, CDF
DATA BET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(cD73D1) Eg MDAC S-222 COMPOSITE(T-CG) ©O1T181 0.000 0.000 0.000 0.000 SREF 3135.3040  $Q.FT,
(cp7307) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) 0.000 0.000 0.000 0.000 LREF €09.3004 1IN,
| BREF aaa.ooga IN.
: XMRP $57.0004 1IN,
YMRP 0.0000  IN.
ZMRP £200,0004 1IN,
SCALE 0.0060
MACH 2.20 PAGE - 17
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FOREBQOOY DRAG COEFFICIENT. CDF .
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(cDr501) E? MDAC S-222 COMPOSITE(T~CG) OiTiBt 0.000 0.000 0.000 0,000 SREF 3153.3040 SQ.FT.
tcorsor) MDAC S-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) 0,000 0.000 0,000 0.000 LREF 609.5004 N,
BREF 882,0004 N,
XMRP $57.0004 IN.
YMRP 0,0000 N,
ZMAP 200.0004 N,
SCALE 00,0060
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LONGITUDINAL EFFECT OF EXHAUST PLUMES ON CONFIGURATION O1T1B1 AT BETA = - 0
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v PITCHING MOMENT COEFFICIENT, CLM
CONFIGURATION DESCRIPTION ~ BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
MDAC $-222 COMPOSITE(T-CG) O1T1B1 0.000 0.000 0.000 0,000 SREF 3155.3040 SQ.FT.
MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) 0,000 0.000 0.000 0.600 LREF €09.5004 1IN,
. B8REF 82,0004 IN.
XMRP $37.0004  IN.
YMRP 0.00006 1IN,
ZMRP 200.0004  IN.
SCALE 0.0060
2.20 PAGE 18
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LONGITUDINAL EFFECT OF EXHAUST PLUMES ON CONFIGURATION O1T1B1 AT BETA = 0
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
{¢Drs01) 8 MDAC 8-222 COMPOSITE(T-CG) O1T1B1 0.000 0.000 8.000 0.000 SREF 3155,.3040 S3Q.FT.
(¢corsor) MDAC S-222 COMPOSITE(T-CG) O1T1BL+PLUME (2.5) 0.000 0.000 0,000 0.000 LREF €09.5004  IN.
. SREF 882.0004 IN.
XMRP 337 .0004 IN.
YKRP 0.0000 IN.
ZMRP 200,0004 IN.
SCALE 0.00680 .
MACH 2.25 20
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LUNGITUDINAL E_FFECT OF_EXHAUST PLUMES ON CONF IGURATION OITIBI AT BETA
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION . BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
. tcprs03) Eg MDAC 38-222 COMPOSITE(T-CG) O1T1B1 6,000 0.000 0.000 0.000 SREF 31835.3040 sa.FT
(cD7308) . MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) 6,000 0.000 0,000 0,000 LREF €09.5004 N,
BREF 882,0004 IN.
AMRP S37.0004 N,
YMRP 0,0000 IN.
ZMRP 200,0004 N,
SCALE 0.0060
MACH . 2.20 _ PAGE = 21
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON  RUDDER REFERENCE INFORMATION
¢co7s0s) 8 MDAC S-222 COMPOSITE(T-CG) O1TiB1 e.000 ©0.000 0,000 ©0.000 SREF  3135.3040 S$Qa.FT.
<co7s08) MDAC S-222 COMPOSITE(T-CC) O1T1B1+PLUME(2.5) 6.000 ©0.000 ©0.000 0.000 LREF ©09.5004  IN.
. BREF e82.0004  IN.
XMRP s57.0004  IN.
YMRP 0,0000 IN.
ZMRP 200.0004 1IN,
SCALE a,0080
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ANGLE OF ATTACK. ALPHA. DEGREES '
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(cD7503) Q MDAC S-222 COMPOSITE(T-CG) OiT1B1 €.000 0,000 0.000 0,000 SREF . 3135.3040 SQ.FT.
(cD7508) MDAC S-222 COMPOSITE(T-CG) O1T181+PLUME(2.5) 6.000 0.000 0,000 ©0.000 LREF . €09.3004 1IN,
; BREF #82.0004 1IN,
XMRP 357.0004 1IN,
YMRP 0.0000 1IN,
ZNRP 200.0004 1IN, .
SCALE 0.0060
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR ATLRON RUDDER REFERENCE INFORMATION
{CO?303) g MDAC S8-222 COMPOSITE(T-CG) ©O1T1B1 6,000 0.000 0,000 0.000 SREF 3155.3040 8Q.FT.
(CO7rscs) MDAC 8-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.3) 6,000 0.000 a,000 0.000 LREF 809,.3004 IN.
BREF 882.0004 IN.
XMRP 337.0004 IN.
YMRP 0.0000 IN.
ZMRP 200,0004 IN.
SCALE 0.0060
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LONGITUDINAL EFFECT UF EXHAUST PLUMES ON CUNFIGURATIUN GITIBI AT BETA = 6
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION . BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION .
(Ccp?s03) g MDAC S-222 COMPOSITE(T-CG) ©O1T1Bt 6,000 0.000 0.000 0.000 SREF 3185.3040 SQ.FT.
(corsps) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) 6.000 0,000 0,000 0,000 LREF €$09.5004 IN.
' BREF 882.0004 IN.
XMRP 837.0004 IN,
YMRP 0.0000 IN.
ZMRP 200,.0004 IN.
SCALE G.00e0
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(cD7503) Eg MDAC 8-222 COMPOSITE(T-CG) O1TiB1 ¢,000 0.000 0,000 0.000 SREF 3155.3040 SQ.FT.
tcprsoe) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME (2.5) ¢.000 0.000 0,000 0.000 LREF €09.5004  IN.
' BREF se2.0004 1IN,
XMRP 3357.0004 IN,
YMRP 0.0000 1IN,
ZMRP 200,0004 . IN.
SCALE 0.0060
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION : BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(cprsss) Eg MDAC $-222 COMPOSITE(T-CG) O1T1B1 6.000 0.000 0,000 0,000 SREF 3155.3040  SQ.FTY.
tcorsos) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) . €.000 0.000 0.000 0.000 LREF . €09.35004 1IN,
BREF 882.0004. 1IN,
XMRP $57.0004° 1IN,
YMRP 0.0000- 1IN,
ZMRP 200.0004  IN.
SCALE 0.0060
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
<corso3) 8 MDAC 8-222 COMPOSITE(T-CG) O1T181 .000 0.000 ©0.000 0.000 SREF  3155.3040  S3.FT.
<corsas) MDAC 8-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) 6.000 0.006 0,000 ©0.000 LREF €09.5004  IN.
A BREF 882.0004  IN.
XMRP 357.0004  IN.
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53 MDAC S-222 COMPOSITE(T-CG) O1Ti1B% 6.000 0.000 0.000 0,000 SREF 31535.3040. S8Q.,.FT.
MDAC 8~-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.95) 6.000 0,000 0.000 0.000 LREF 609.5004 IN.
BREF 862.0004 IN.
XMRP $57.0004 IN,
YMRP ¢.0000 IN.
ZMRP 200,.0004 tN.
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«(cD7s03) Eg MDAC $-222 COMPOSITE(T-CG) O1T1B1 6,000 0,000 ©.000 0,000 SREF 3185,.3040  Sa.FT.
tcorsos) MDAC S-222 COMPOSITE(T-CG) O1T1B1+PLUME (2,5) €.000 ©0.000 ©0.000 0,000 LREF 609.5004 1IN,
. BREF 882.0004 1IN,
XMRP $57.0004 1IN,
YMRP 0.0000 1M,
ZMRP 200.0004  IN.
SCALE 0.00e0
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ANGLE OF ATTACK. ALPHA, DEGREES ‘
DATA SET SYMBOL  CONFIGURATION DESCRIPTION : BETA ELEVIR  AILRON RUDDER REFERENCE INFORMATION
(RD?7503) g MDAC S-222 COMPOSITE(T-CG) O1T1B1 6.000 0,000 0.000 0.000 SREF 3153.3040  Sa.FY.
(RD7308) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) e.000 0.000 0,000 0,000 LREF €09.3004 1IN,
BREF 882.0004 1IN,
XMRP 537.0004 IN,
YMRP 0.0000  IN.
ZuRP 200,0004 1IN,
SCALE 0.0060
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ANGLE OF ATTACK, ALPHA, DEGREES
CONFIGURATION DESCRIPTION BETA ELEVIR ATLRON RUDDER REFERENCE INFORMATION
8 MDAC 8-222 COMPOSITE(T-CG) O1T181 8.000 0.000 0,000 a,000 SREF 3183.3040 SQ.FT.
MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME (2.5) 6,000 0.000 0.000 0,000 LREF 609,.3004 : IN,
BREF 882.0004 IN.
XMRP $57.0004 IN.
YMRP a.0000 IN.
ZMRP 200.0004 IN.
SCALE 00,0080
2.20 32

PAGE



ROLLING MOMENT COEFFICIENT.

CBL (BODY AXIS)

2

.04

.02

.00

.04

.06

.30

MACH

LQTERAL

DIRECTIONAL EFFECT OF EXHAUST PLUMES ON CONFIG. OIT1B1 AT BETA - b

N A S §

ITI"

L | T

LN } T L)

¥ T ¥

TETTETTr

TETTETrT RV

P S W N W SHN G |

i

it 1

N W S | i

'S

L

©2.20

12 -10 Py - 4 -2 ° 2 P Py Y 10 12
ANGLE OF ATTACK. ALPHA, DEGREES v
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
. (ROT50B) g MDAC $-222 COMPOSITE(T-CG) O1T1B1 6.000 0.000 0,000 ©0.000 SREF  3153.3040  SQ.FT.
(RD7508) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(2.5) - 6.000 0.000 0.000 ©0.000 LREF 609.5004  IN.
8REF 882.0004 ' 1IN.
XMRP 357.0004 N,
YMRP 0.0000 N,
ZMRP 200.0004 1IN,
SCALE 0.0060
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(corsz2e) Q MDAC S-222 COMPOSITE(T-CG) O1T1B1 0.000 ©.000 0.000  0.000 SREF 3155.3040  SQ.FT
(cD7538) MDAC S-222 COMPOSITE(T-CG) O1T1B1+PLUME (1.%) 0.000 0,000 0.000 0,000 LREF 609.5004 1IN,
BREF 882.0004 IN.,
XMRP $37.0004 © IN.
YMRP 00,0000 IN.
ZMRP 200.0004 1IN,
SCALE 0.0060
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(CO"'SZS) g MDAC S§-222 COMPOSITE(T-CG) O1TiB1t 0.000 0.000 0,000 - 0,000 SREF - 3153.3040 SQ.FT.
(cO7S38) MDAC S-222 COMPOSITE(T-CG) O1T1B1+PLUME(1.5) 0.000 o.000 0.000 0.000 LREF 609.5004 N, .
. BREF . 882.0004 N,
AMRP 557.0004 N,
YMRP 0.0000 1IN,
ZMRP £200.0004 IN. -
SCALE 0.0060
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMEOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(cdrsze) 8 MDAC S-222 COMPOSITE(T-CG) O1T1B% 0.000 0.000 0.000 ©.000 SREF  3155.3040 SQ.FT.
(corsse) MDAC S-222 COMPOSITE(T-CC) O1T1B81+PLUME (1.5) ©.000 0.000 0,000 ©.000 LREF €09.5004 1IN,
BREF 882.0004 IN.
XMRP $57.0004  IN.
YMRP 0.0000 IN.
ZMRP 200.0004 1IN,
scALE 0.0060
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LQNGITUDINAL EFFECT OF M=1.5 EXHAUST PLUMES ON CONFIG, OITIBI AT BETA 0
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ANGLE OF ATTACK, ALPHA, DEGREES
OATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
(cprsze) g MDAC $S-222 COMPOSITE(T-CG) O1T1B1 . 9,000 0,000 0.000 0.000 SREF 3133.3040 SQ.FT,
(cD7s38) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME (1.5) 0,000 0,000 0,000 0,000 LREF €09.5004° 1IN,
: o BREF .862.0004 IN.
XAMRP 837.0004 IN.
YMRP 0,0000, IN.
ZHRP 200,0004 1IN,

SCALE 0.0060
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LUNGITUDINAL EFFECT OF Me1.5 EXHAUST PLUSES ON CONEISG. QITIBL AT BETA = 0.
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFQRHATION
(Corszs) R MDAC S-222 COMPOSITE(T-CG) O1T1B1 0,000 o.000 Q,.000 ' 0,000 SREF 3153.3040 SQ.FT.
{COorsye} MDAC 8$-222 COMPOSITE(T-CG) OITIBL1+PLUME (1.5) 0.000 0.000 0.000 o.000 LREF 609,5004 IN.
BREF 882.00Ca IN.
XMRP 357.0004 IN.
YMRP 0.0000 IN.
ZMRP 200,0004 IN.
SCALE 0.0060
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
<corszs) g MDAC 8-222 COMPOSITE(T-CG) O1T1B1 0,000 0,000 0.000 0.000 SREF 3155.3040 SQ.FT.
(CcD7S38) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME (1.93) 0.000 0.000 0.000 0.000 LREF €09.5004 IN,
. BREF 882.0004 N,
XMRP $57.0004 N,
YMRP 0.000C IN,
ZMRP 200.0004 TN,
SCALE 0.006(‘
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
tcorsze) g MDAC S-222 COMPOSITE(T-CG) O1T181 0.000 8.000 o.000 0.000 SREF 3185,3040 SQ.FT.
tcD7s36) MDAC $-222 COMPOSITE(T-CG) O1T1B814PLUME (1.9) 0.000 0.000 0,000 0.000 LREF €09,5004 IN.
BREF 882,0004 N,
XMRP 357.0004 IN.
YMRP 0.0000  IN.
ZMRP £00.0004 IN.
SCALE 0.0060
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CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
MDAC $-222 COMPOSITE(T-CG) ©O1T1B1 0,000 0.000 0,000 6,000 3155,.3040 sa.PT. .

MDAC 8-222 COMPOSITE(T-CG) O1T1B1+4PLUME(1.3) 0.000 0.000 0.000 0,000 €09.35004 . IN.

: 882.0004 IN.
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DATA 'SEY SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR ATILRON RUDDER REFERENCE INFORMATION
(cprses) g MDAC 8-222 COMPOSITE(T-CG) ©O171B1 0.000 0.000 6.000 0,000 SREF 3135.3040 SQa.FT
(CO7338) MDAC $-222 COMPOSITE(T-CG) O1T1B1+PLUME(1.53) a.000 0.000 0.000 0,000 LREF 609,.3004 IN.
BREF 882.0004 IN.
XMRP 357.0004 IN.
YMRP 0.0000 IN.
ZMRP 200.0004 IN.
SCALE . 0.0060
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTIR AILRON RUDDER REFERE‘NCE INFORMATION

(CO7528) 8 MDAC $-222 COMPOSITE(T-CG) O1T1B1 0.000 0,000 0.000 0.000 SREF 3153,3040 SQ.FT,

(CO?538) MDAC 3-222 COMPOSITE(T-CG) OI1TIB1+4PLUME (1.5) 0,000 0.000 0.000 0.000 LREF 809.5004 IN.

. BREF 882.0004 IN.
XMRP 357.0004 IN,
YMRP 0.0000" IN.
IMRP 200,0004 IN.
SCALE 00,0080
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ELEVTR AILRON RUDDER REFERENCE INFORMATION
tcorszs) E? MDAC S-222 COMPOSITE(T-CG) O1T1B1 0.000 0.000 0.000 0.000 SREF 3155.3040 3Q.FT.
(cpzs3e) MDAC S-222 COMPOSITE(T-CG) O1T1B1+PLUME(1.5) 0.000 0.000 0.000 0.000 LREF €09,.3004 IN.
BREF 862,0004 IN.
AMRE $57,0004 N,
YMRP 0.0000  IN.
ZMRP 200.0004 N,
S